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1. Materials and Methods  
Unless otherwise stated, reactions were performed under a N2 atmosphere using freshly dried 
solvents. Tetrahydrofuran (THF), diethyl ether (Et2O), methylene chloride (CH2Cl2), toluene 
(PhMe), hexane, and benzene (C6H6) were dried by passing through activated alumina columns. 
Triethylamine (Et3N), diisopropylamine (i-Pr2NH), and trimethylsilyl chloride (TMSCl) were 
distilled over calcium hydride prior to use. Anhydrous dimethylacetamide (DMA) and anhydrous 
N-methylpyrrolidinone (NMP) were purchased from Aldrich and stored under N2. Manganese 
powder (–325 mesh, 99.3%) was purchased from Alfa Aesar. Zinc dust (97.5%) was purchased 
from Strem. Unless otherwise stated, chemicals and reagents were used as received. All reactions 
were monitored by thin-layer chromatography using EMD/Merck silica gel 60 F254 pre-coated 
plates (0.25 mm) and were visualized by UV, CAM, or KMnO4 staining. Flash column 
chromatography was performed as described by Still et al.1 using silica gel (230-400 mesh, 
Silicycle) or 10% AgNO3 doped silica gel (+230 mesh, Sigma Aldrich). Purified compounds 
were dried on a high vacuum line (0.2 torr) to remove trace solvent. Optical rotations were 
measured on a Jasco P-2000 polarimeter using a 100 mm path-length cell at 589 nm. 1H and 13C 
NMR spectra were recorded on a Bruker Avance III HD with Prodigy cyroprobe (at 400 MHz 
and 101 MHz, respectively), a Varian 400 MR (at 400 MHz and 101 MHz, respectively), or a 
Varian Inova 500 (at 500 MHz and 126 MHz, respectively). 1H and 19F NMR spectra were also 
recorded on a Varian Inova 300 (at 300 MHz and 282 MHz, respectively). NMR data is reported 
relative to internal CHCl3 (1H, δ = 7.26), CDCl3 (13C, δ = 77.0), and C6F6 (19F, δ = -164.9). Data 
for 1H NMR spectra are reported as follows: chemical shift (δ ppm) (multiplicity, coupling 
constant (Hz), integration). Multiplicity and qualifier abbreviations are as follows: s = singlet, d 
= doublet, t = triplet, q = quartet, m = multiplet, br = broad. IR spectra were recorded on a Perkin 
Elmer Paragon 1000 spectrometer and are reported in frequency of absorption (cm–1). Analytical 
chiral SFC was performed with a Mettler SFC supercritical CO2 analytical chromatography 
system (CO2 = 1450 psi, column temperature = 40 °C) with Chiralcel AD-H, OD-H, AS-H,
OB-H, and OJ-H columns (4.6 mm x 25 cm). Analytical chiral HPLC was performed with an 
Agilent 1100 Series HPLC with a Chiralcel OD-H column (4.6 mm x 25 cm, Daicel Chemical 
Industries, Ltd.). HRMS were acquired from the Caltech Mass Spectral Facility using fast-atom 
bombardment (FAB), electrospray ionization (ESI-TOF), or electron impact (EI). X-ray 
diffraction and elemental analysis (EA) were performed at the Caltech X-ray Crystal Facility.  
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X-Ray Structure Determination 
Low-temperature diffraction data (φ- and ω-scans) were collected on a Bruker AXS D8 
VENTURE KAPPA diffractometer coupled to a PHOTON 100 CMOS detector with Mo-Kα 
radiation (λ = 0.71073 Å) from an IµS HB micro-focused X-ray tube. All diffractometer 
manipulations, including data collection integration, and scaling were carried out using the 
Bruker APEXII software.2 Absorption corrections were applied using SADABS.3 The structure 
was solved by direct methods using SHELXS4 or by using intrinsic phasing using SHELXT5 and 
refined against F2 on all data by full-matrix least squares with SHELXL-20145 using established 
refinement techniques.6 All non-hydrogen atoms were refined anisotropically. All hydrogen 
atoms were included in the model at geometrically calculated positions and refined using a riding 
model. Crystallographic data for L1·NiCl2 and 6c can be obtained free of charge from The 
Cambridge Crystallographic Data Centre (CCDC) via www.ccdc.cam.ac.uk/data_request/cif 
under CCDC deposition numbers 1547483-1547485. Graphical representation of structures with 
50% probability thermal ellipsoids was generated using Mercury visualization software.7 
 
Abbreviations used: 
AcOH – acetic acid; CAM – cerium ammonium molybdate; CoPc – cobalt(II) phthalocyanine; 
DIPA – diisopropylamine; DMA – dimethylacetamide; DMAP – 4-dimethylaminopyridine; 
DME – dimethoxyethane; DMF – dimethylformamide; DMP – Dess–Martin periodinane; dr – 
diasteromeric ratio; ee – enantiomeric excess; Et2O – diethyl ether; EtOAc – ethyl acetate; 
FTIR – Fourier transform infrared; LC – liquid chromatography; LDA – lithium dimethylamide; 
MeCN – acetonitrile; NBS – N-bromosuccinimide; NMP – N-methyl-2-pyrrolidone; NMR – 
nuclear magnetic resonance; PhMe – toluene; rpm – rotations per minute; SFC – supercritical 
fluid chromatography; THF – tetrahydrofuran; TLC – thin layer chromatography; TMSCl – 
trimethylsilyl chloride; TsOH – p-toluenesulfonic acid; UV – ultraviolet 
 
 
2. Nickel(II) Complex Preparation 
Bis((3aR,8aS)-3a,8a-dihydro-8H-indeno[1,2-d]oxazol-2-yl)methane (S1) 
 
 45 °C, 18 h
O
N N
ONH2
OH EtO OEt
NH NH
2 HCl CH2Cl2
S4 
According to a procedure by Snyder and coworkers,8 (1R,2S)-(+)-cis-1-amino-2-indanol (4.70 g, 
31.5 mmol, 2.1 equiv) and diethyl malonimidate dihydrochloride (3.47 g, 15.0 mmol, 
1 equiv) were added to a flame-dried 1 L round bottom flask fitted with a reflux condenser and a 
magnetic stir bar, and placed under an inert atmosphere (N2). CH2Cl2 (360 mL) was added and 
the solution was heated at 45 °C for 18 hours. The reaction was removed from the stir plate and 
quenched with water (690 mL). The layers were separated, the aqueous layer was extracted with 
CH2Cl2 (4 x 180 mL), and the combined organic layers were dried with MgSO4, filtered, and 
concentrated under reduced pressure. The crude material was purified by recrystallization upon 
cooling from hot ethanol to yield 3.30 g (67% yield) of S1 as a white solid. Spectral data 
matched those reported in the literature.8 
 
(3aR,3a'R,8aS,8a'S)-2,2'-(Cyclopropane-1,1-diyl)bis(3a,8a-dihydro-8H-indeno[1,2-d]-
oxazole) (L1) 
 
Following a procedure by Sibi and coworkers,9 bis(oxazoline) S1 (1.65 g, 5.0 mmol, 1 equiv) 
was added to a flame-dried 200 mL round bottom flask with a magnetic stir bar. The flask was 
placed under inert atmosphere (N2), THF (25 mL) was added, and the solution was cooled to 
0 °C. Dry sodium hydride (60 wt % in mineral oil, 601 mg, 15 mmol, 3 equiv) was added in 
portions. The solution was allowed to stir for 30 minutes before 1,2-dibromoethane (517 µL, 
mmol, 1.2 equiv) was added dropwise over the course of 10 minutes. The reaction was warmed 
to 50 °C and stirred for 2 hours. The reaction was quenched with aqueous NH4Cl (25 mL) and 
extracted with CH2Cl2 (2 x 85 mL). The combined organic layers were dried with Na2SO4, 
filtered, and concentrated under reduced pressure. The crude material was purified by 
recrystallization upon cooling from hot ethanol to yield 1.46 g (82% yield) of L1 as a light tan 
solid. Spectral data matched those reported in the literature.9 Note: When old NaH is used, 
saponification of the oxazoline can result. 
 
  
O
N N
O O
N N
O
THF, 50 °C, 2 h
NaH
1,2-dibromoethane
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Nickel(II) bis(chloride) (3aR,3a'R,8aS,8a'S)-2,2'-(cyclopropane-1,1-diyl)bis(3a,8a-dihydro-
8H-indeno[1,2-d]oxazole) (L1·NiCl2) 
 
Adapted from a procedure by Evans and coworkers.10 Bis(oxazoline) ligand L1 (1.07 g, 3.0 
mmol, 1 equiv) and anhydrous nickel(II) chloride (390 mg, 3.0 mmol, 1 equiv) were added to a 
round bottom flask equipped with a magnetic stirring rod and dissolved in a mixture of MeCN 
(65 mL) and water (0.75 mL). The solution was heated to 80 °C under an N2 atmosphere for 6 
hours to afford a dark purple solution. The reaction was concentrated under reduced pressure and 
the obtained solid was dissolved in CH2Cl2, filtered through a plug of cotton, dispensed into four 
20 mL scintillation vials, and recrystallized by vapor diffusion (CH2Cl2/pentane) to afford dark 
purple crystals suitable for X-ray diffraction. The L1·NiCl2 complex can crystallize both as a 
monomeric species (purple solid, very common) or a trimeric species (orange solid, rare). The 
monomeric catalyst was used for the entirety of this manuscript, however a control reaction 
revealed that product 3a was obtained in comparable yield and ee when the trimeric catalyst 
was used. To isolate L1·NiCl2, the dichloromethane was decanted and the crystals were washed 
with hexane. The crystals were transferred by spatula to a new vial and crushed to provide a 
powder. The resulting complex was dried under vacuum to yield 1.3 g (89% yield) of L1·NiCl2 
as a purple solid. 
m.p. = >300 °C 
1H NMR (400 MHz, CDCl3): δ 94.87 (s, 2H), 47.79 (s, 2H), 20.23 (s, 2H), 11.77 (s, 4H), 11.51 
(s, 2H), 10.45 (s, 2H), 5.34 (d, J = 119.5 Hz, 2H), 3.92 (s, 2H), -1.10 (s, 2H). 
FTIR (NaCl, thin film, cm-1): 3611, 3306, 2835, 2214, 1836, 1651, 1479, 1461, 1442, 1367, 
1312, 1274, 1247, 1224, 1172, 1154, 1114, 1009, 951, 911, 860, 835. 
EA: Anal. Calc’d. for L1·NiCl2, C23H20Cl2N2NiO2 (%): C, 56.84; H, 4.15; N, 5.76. Found: C, 
56.24; H, 4.14; N, 5.63. 
 
Special Refinement for Compound L1·NiCl2 
Monomer: L1·NiCl2 crystallizes in the orthorhombic space group P212121 with one molecule in 
the asymmetric unit. Data was collected with Mo-Kα radiation (λ = 0.71073 Å) at 100 K. 
CH3CN/H2O
80 °C, 6 h
NiCl2
O
N N
O
Ni
ClCl
O
N N
O
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Trimer: L1·NiCl2 crystallizes in the monoclinic space group P21 with one molecule (consisting 
of three ligand·nickel subunits) in the asymmetric unit. Data was collected with Mo-Kα radiation 
(λ = 0.71073 Å) at 100 K. The first solvent void was fully occupied by CH2Cl2. The second 
solvent void was occupied by either CH2Cl2 or MeCN with relative populations of 27% and 
73%, respectively. Solvent is omitted for clarity in the graphical representation. 
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Synthesis and Crystallization of L1·NiCl2 
 
 
(Left) Ligand and NiCl2 after heating in MeCN/H2O to 80 °C for 1 hour. (Center) The crude solid is 
dissolved in CH2Cl2 and filtered through a cotton plug into a vial. (Right) The vial is placed in a container 
of pentane to recrystallize via vapor diffusion. 
 
 
(Left) Purple crystals of the monomeric complex. (Center) Orange crystals of the trimeric complex. 
(Right) Purple crystals are crushed to provide a powdered form of the catalyst. 
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Table S1.  Crystal data and structure refinement for L1·NiCl2 (monomer). 
CCDC Number  1547485 
Identification code  JLH-1-029 
Empirical formula  C23H20Cl2N2NiO2 
Formula weight  486.02 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  Orthorhombic 
Space group  P212121 
Unit cell dimensions a = 9.2189(2) Å α = 90° 
 b = 10.5914(3) Å β = 90° 
 c = 22.0654(6) Å γ = 90° 
Volume 2154.49(10) Å3 
Z 4 
Density (calculated) 1.498 Mg/m3 
Absorption coefficient 1.171 mm-1 
F(000) 1000 
Crystal size 0.22 x 0.18 x 0.17 mm3 
Theta range for data collection 2.394 to 43.426° 
Index ranges -17<=h<=16, -20<=k<=20, -42<=l<=42 
Reflections collected 201119 
Independent reflections 16184 [R(int) = 0.0685] 
Completeness to theta = 25.000° 99.8 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 1.0000 and 0.9466 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 16184 / 0 / 271 
Goodness-of-fit on F2 1.042 
Final R indices [I>2sigma(I)] R1 = 0.0474, wR2 = 0.0700 
R indices (all data) R1 = 0.0985, wR2 = 0.0785 
Absolute structure parameter 0.017(2) 
Extinction coefficient n/a 
Largest diff. peak and hole 0.562 and -0.595 e.Å-3 
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Table S2.  Crystal data and structure refinement for L1·NiCl2 (trimer). 
CCDC Number  1547484 
Identification code  JLH-5-276 
Empirical formula  C69H60Cl6N6Ni3O6, 1.27(CH2Cl2), 0.73(C2H3N) 
Formula weight  1595.88 
Temperature  100 K 
Wavelength  0.71073 Å 
Crystal system  Monoclinic 
Space group  P 1 21 1 
Unit cell dimensions a = 14.8277(18) Å α = 90° 
 b = 15.771(2) Å β = 116.546(4)° 
 c = 16.569(2) Å γ = 90° 
Volume 3466.1(8) Å3 
Z 2 
Density (calculated) 1.529 Mg/m3 
Absorption coefficient 1.194 mm-1 
F(000) 1639 
Crystal size 0.30 x 0.30 x 0.15 mm3 
Theta range for data collection 2.476 to 36.402° 
Index ranges -24<=h<=24, -26<=k<=26, -27<=l<=27 
Reflections collected 214882 
Independent reflections 33574 [R(int) = 0.0487] 
Completeness to theta = 25.242° 99.9 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.7471 and 0.6863 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 33574 / 8 / 894 
Goodness-of-fit on F2 1.022 
Final R indices [I>2sigma(I)] R1 = 0.0388, wR2 = 0.0842 
R indices (all data) R1 = 0.0541, wR2 = 0.0891 
Absolute structure parameter 0.0162(19) 
Extinction coefficient n/a 
Largest diff. peak and hole               1.137 and -1.072 e.Å-3 
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3. Optimization of Reaction Parameters (Table 1) 
Ligand (0.011 mmol, 0.11 equiv), NiCl2(dme) (0.010 mmol, 0.10 equiv), alkenyl bromide 1 (0.1-
0.2 mmol, 1-2 equiv), Mn0 (0.3 mmol, 3 equiv), and additive (if used, 0.005-0.05 mmol, 0.05-0.5 
equiv, as specified) were charged to a vial on the benchtop. For Table 1, Entry 8,  L1·NiCl2 
complex (0.010 mmol, 0.10 equiv) was used in place of the L1 and NiCl2(dme). The vial was 
brought into a nitrogen-filled glovebox and charged with NMP (0.2 mL, 0.5 M) followed by a 
mixture of the chlorobenzyl silane (2a, 20 µL, 0.1 mmol, 1 equiv) and dibenzyl ether (internal 
standard). The vials were sealed with Teflon caps and stirred at 5 °C and 250 rpm for 48 hours. 
The slurry was dissolved in 10% EtOAc/hexanes, loaded onto a silica plug in a glass pipet, and 
flushed with 8 mL of 10% EtOAc/hexanes into a 20 mL scintillation vial. The solution was 
concentrated under reduced pressure and analyzed by 1H NMR to obtain the reaction yield. The 
product was purified by preparative TLC, dissolved in 10% EtOH/hexanes, and analyzed by SFC 
with chiral stationary phase to obtain the enantiomeric excess (% ee) of the reaction product.  
 
Table S3: Optimization Control Reactions 
 
 
The reaction also proceeded with DMA as solvent, which provided the desired product albeit in 
slightly lower yields (ca. 5% lower). The cross-coupling also proceeded at 0 °C, however we 
inconsistently obtained full-conversion of chlorobenzyl silane starting material. Increasing the 
reaction temperature to 5 °C alleviated this issue. 
  
Ar
Br L1·NiCl2 (10 mol %)CoPc (5 mol %)
Mn0 (3 equiv)
NMP, 5 °C, 48 h
Ar
SiMe3
(2 equiv) (1 equiv)
SiMe3
Cl
Ar = 4-OMePh
Entry yield (%)b ee (%)c
1
no Mn
no nickel
no ligand
Zn instead of Mn
2
3
4
no CoPc, TDAE instead of Mn
5
7
Deviation from Standard Conditionsa
0
0
13
22
0
--
--
--
85
--
--- 70 97
+ 50 mol % BHTe 70 978
+ 50 mol % DHAf 56g 989
aReactions conducted on 0.05 mmol scale under N2 for 48 hours. bDetermined by 1H NMR 
versus an internal standard. cDetermined by SFC using a chiral stationary phase. d64% 
yield based on recovered starting material (BRSM). e3,5-di-tert-butyl-4-hydroxytoluene. 
f9,10-dihydroanthracene. g74% BRSM.
TDAE instead of Mn6 39d 2
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Table S4: CoPc Loading Screen 
 
 
 
Table S5: Electrophile Equivalent Screen 
Excess equivalents of electrophiles typically convert to homocoupled diene S2 or benzyl 
homodimer 4. On occasion, alkenyl chloride S3 is also formed under the reaction conditions. 
 
 
 
 
Low-Yielding Substrates (Determined by 1H NMR versus an internal standard) 
 
 
Ar
Br L1·NiCl2 (10 mol %)CoPc
Mn0 (3 equiv)
NMP, 5 °C, 48 h
Ar
SiMe3
(2 equiv) (1 equiv)
SiMe3
Cl
Ar = 4-OMePh
Entry yield (%)b ee (%)c
1
1
3
5
10
2
3
4
5
CoPc (mol %)
56
68
70
69
97
97
97
96
0 20 96
aReactions conducted on 0.1 mmol scale under N2 for 48 
hours. bDetermined by 1H NMR versus an internal standard. 
cDetermined by SFC using a chiral stationary phase.
Ar
Br L1·NiCl2 (10 mol %)CoPc (5 mol %)
Mn0 (3 equiv)
NMP, 5 °C, 48 h
Ar
SiMe3
SiMe3
Cl
Ar = 4-OMePh
1a 2
Entry yield (%)b ee (%)c
1
1.0
2.0
2
3
1a (equiv)
51
70
96
97
1.0 62 91
aReactions conducted on 0.1 mmol scale under N2 for 48 hours. 
bDetermined by 1H NMR versus an internal standard. cDetermined 
by SFC using a chiral stationary phase.
1.0
1.0
2 (equiv)
2.0
Ar
Ar
Ph
Me3Si Ph
SiMe3
Ar
Cl
4S2 S3
NC
SiMe3
Ph BO
O
NMe
O
O
SiMe3
Ph
O Ph
SiMe3
34% yield 15% yield0% yield
Br
Ph
SiMe3
53% yield
MeO
SiMe2OH
Ph
0% yield
coupled, desilylated 
product observed
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Table S6: Chiral Ligand Screen  
 
 
  
Ar
Br
NiCl2(dme) (10 mol %)
ligand (11 mol %)
CoPc (5 mol %)
Mn0 (3 equiv)
NMP, 5 °C, 48 h
Ar
SiMe3
(2 equiv) (1 equiv)
SiMe3
Cl
Ar = 4-OMePh
N
OO
N
N
OO
N
N
OO
N
N
OO
N
O
N N
O O
N N
O
O
N N
O
O
N HN
O
CN
P N
O
P N
O
Me
MeMe
Me
Me Me
Me
Me Me
Me
NO
N N
O
O
N N
O
O
N N
O
Me Me
Me Me
Me
Me
Me
Me
Me Me
N
N
O
Me
Me Me
O
N N
O
Me Me
69% yield, 97% ee
24% yield, –50% ee
23% yield, 81% ee
8% yield, 0% ee
14% yield, 41% ee
23% yield, –65% ee
8% yield, –40% ee
5% yield, 2% ee
49% yield, –90% ee
32% yield, 38% ee
16% yield, 47% ee
5% yield, 19% ee25% yield, –89% ee
28% yield, –6% ee
10% yield, –5% ee
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4. Substrate Preparation  
a. General Procedure 1: Chlorobenzyl Silane Synthesis 
 
Adapted from a procedure by Hashmi and coworkers.11 A flame-dried round bottom flask 
equipped with a magnetic stir bar was placed under inert atmosphere (N2) and charged with 
diisopropylamine (2.8 mL, 20 mmol, 1.0 equiv) and THF (9 mL). The solution was cooled to 
–78 °C and stirred for 5 minutes. n-Butyllithium was added dropwise (8 mL, 2.5 M in hexane, 20 
mmol, 1.0 equiv) and stirred for another 10 minutes, at which time the solution was diluted with 
hexane (9 mL) and cooled to –100 °C. A mixture of the benzyl chloride (20 mmol, 1.0 equiv) 
and silyl chloride (24 mmol, 1.2 equiv) in THF (9 mL) was added dropwise over the course of 30 
minutes via syringe or via cannula. The reaction was stirred for 20 minutes, then warmed to 0 °C 
and quenched with water (10 mL). The aqueous layer was extracted with ether (3 x 40 mL) and 
the combined organic layers were washed with 1 M HCl (20 mL), water (20 mL), then dried with 
MgSO4, filtered, and concentrated under reduced pressure. The product was purified by column 
chromatography (silica, EtOAc/hexanes) and/or by distillation. 
 
For substrates 2b, 2c, 2e, 2g, and 2i an inverse addition protocol was used, wherein lithium 
diisopropylamide (LDA) solution was added dropwise to the mixture of benzyl chloride and 
R3SiCl. This procedure provided cleaner reaction profiles by minimizing the bis-silylated benzyl 
chloride side product. 
 
(Chloro(phenyl)methyl)trimethylsilane (2a) 
Prepared from (chloromethyl)benzene (11.5 mL, 100 mmol) and trimethylsilyl 
chloride (15.2 mL, 120 mmol) following General Procedure 1. The crude residue 
was purified by fractional distillation (0.25 Torr, 60 °C) to yield 14.9 g (75% yield) 
of 2a as a colorless oil. 
Rf = 0.61 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.35 – 7.31 (m, 2H), 7.29 – 7.26 (m, 2H), 7.25 – 7.21 (m, 1H), 
4.37 (s, 1H), 0.12 (s, 9H). 
13C NMR (126 MHz, CDCl3): δ 140.3, 128.3, 127.0, 126.7, 53.1, -3.4. 
Cl
n-BuLi, (i-Pr)2NH
R3SiCl
THF/hexane
–78 °C to –100 °C
Cl
SiR3
R1 R1
Cl
SiMe3
   
 
S14 
FTIR (NaCl, thin film, cm-1): 3027, 2959, 1598, 1494, 1450, 1250, 1122, 1074, 912, 863, 844. 
HRMS (EI, m/z): calc’d for C10H15ClSi [M+·]+: 198.0632; found: 198.0603. 
 
1-(Chloro(phenyl)methyl)-1-methylsiletane (2b) 
Prepared from (chloromethyl)benzene (1.15 mL, 10 mmol) and 1-chloro-1-
methylsiletane (1.5 mL, 12 mmol) following General Procedure 1 using an inverse 
addition protocol. The reaction was also stirred for 1 hour following the addition. 
The crude residue was purified by column chromatography (silica, hexane), followed by 
Kugelrohr distillation to yield 594 mg (28% yield) of 2b as a colorless oil.  
Rf = 0.61 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.36 – 7.30 (m, 4H), 7.27 – 7.21 (m, 1H), 4.56 (s, 1H), 2.04 (dtt, 
J = 12.4, 10.2, 6.1 Hz, 1H), 1.90 (dtt, J = 12.7, 10.2, 6.8 Hz, 1H), 1.30 – 1.16 (m, 2H), 1.15 – 
0.99 (m, 2H), 0.33 (s, 3H). 
13C NMR (126 MHz, CDCl3): δ 139.5, 128.5, 126.91, 126.86, 51.7, 17.6, 13.8, 13.5, -3.4. 
FTIR (NaCl, thin film, cm-1): 2969, 2927, 1598, 1494, 1450, 1394, 1250, 1121, 1074, 874. 
HRMS (EI, m/z): calc’d for C11H15ClSi [M+·]+: 210.0632; found: 210.0607. 
 
(Chloro(phenyl)methyl)dimethyl(phenyl)silane (2c) 
Prepared from (chloromethyl)benzene (2.3 mL, 20 mmol) and 
chlorodimethyl(phenyl)silane (3.7 mL, 22 mmol) following General Procedure 1 
using an inverse addition protocol. The crude residue was purified by fractional 
distillation (0.25 Torr, 120-153 °C) to yield 2.72 g (52% yield) of 2c as a light yellow oil. 
Rf = 0.22 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.44 – 7.39 (m, 3H), 7.37 – 7.32 (m, 2H), 7.27 – 7.22 (m, 2H), 
7.22 – 7.17 (m, 1H), 7.13 – 7.08 (m, 2H), 4.51 (s, 1H), 0.48 (s, 3H), 0.38 (s, 3H). 
13C NMR (126 MHz, CDCl3): δ 139.7, 135.1, 134.53, 129.8, 128.1, 127.8, 127.3, 126.8, 52.4, 
-5.06, -5.07. 
FTIR (NaCl, thin film, cm-1): 3070, 3026, 2961, 1494, 1450, 1428, 1250, 1117, 834. 
HRMS (FAB, m/z): calc’d for C15H17ClSi [M–Cl]+: 225.1100; found: 225.1104. 
 
  
Cl
Si Me
Cl
SiMe2Ph
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(Chloro(phenyl)methyl)triethylsilane (2d) 
Prepared from (chloromethyl)benzene (2.3 mL, 20 mmol) and triethylsilyl chloride 
(4.0 mL, 24 mmol) following General Procedure 1. The crude residue was purified 
by Kugelrohr distillation to yield 3.5 g (73% yield) of 2d as a light yellow oil. 
Rf = 0.71 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.34 – 7.28 (m, 4H), 7.24 – 7.19 (m, 1H), 4.48 (s, 1H), 0.96 (t, 
J = 7.9 Hz, 9H), 0.77 – 0.59 (m, 6H). 
13C NMR (126 MHz, CDCl3): δ 140.7, 128.4, 127.2, 126.7, 50.9, 7.4, 2.1. 
FTIR (NaCl, thin film, cm-1): 2955, 2913, 2877, 1598, 1494, 1450, 1414, 1122, 1074, 1009. 
HRMS (FAB, m/z): calc’d for C13H21ClSi [M+H]+: 241.1179; found: 241.1189. 
 
(Chloro(4-(trifluoromethyl)phenyl)methyl)trimethylsilane (2e) 
Prepared from 1-(chloromethyl)-4-(trifluoromethyl)benzene (3 mL, 20 mmol) 
and trimethylsilyl chloride (3 mL, 24 mmol) following General Procedure 1 
using an inverse addition protocol. The reaction was also stirred for 1 hour 
following the addition. The crude residue was purified by fractional distillation (0.25 Torr, 
65 °C) to yield 1.29 g (48% yield) of 2e as a colorless oil.  
Rf = 0.58 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.58 (d, J = 8.2 Hz, 2H), 7.37 (d, J = 8.1 Hz, 2H), 4.39 (s, 1H), 
0.11 (d, J = 0.7 Hz, 9H). 
13C NMR (126 MHz, CDCl3): δ 144.66 (q, JC-F = 1.4 Hz), 128.84 (q, JC-F = 32.5 Hz), 127.1, 
125.30 (q, JC-F = 3.8 Hz), 124.32 (q, JC-F = 271.9 Hz), 52.3, -3.6. 
19F NMR (282 MHz, CDCl3): δ -65.6. 
FTIR (NaCl, thin film, cm-1): 2962, 1618, 1415, 1327, 1253, 1166, 1127, 1106, 1069, 1018, 
866, 849. 
HRMS (FAB, m/z): calc’d for C11H14ClF3Si [M+H]+: 267.0584; found: 267.0572. 
 
(Chloro(4-chlorophenyl)methyl)trimethylsilane (2f) 
Prepared from 1-chloro-4-(chloromethyl)benzene (800 mg, 5 mmol) and 
trimethylsilyl chloride (0.76 mL, 6 mmol) following General Procedure 1. The 
crude residue was purified by column chromatography (silica, hexane) to yield 
Cl
SiEt3
Cl
SiMe3
Cl
Cl
SiMe3
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658 mg (57% yield) of 2f as a colorless oil. 
Rf = 0.58 (silica, hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.29 – 7.26 (m, 2H), 7.20 – 7.16 (m, 2H), 4.30 (s, 1H), 0.09 (s, 
9H). 
13C NMR (126 MHz, CDCl3): δ 139.0, 132.3, 128.5, 128.3, 52.3, -3.5. 
FTIR (NaCl, thin film, cm-1): 2959, 1490, 1404, 1251, 1122, 1093, 1014, 865, 846. 
HRMS (EI, m/z): calc’d for C10H14Cl2Si [M+·]+: 232.0242; found: 232.0270. 
 
(Chloro(4-bromophenyl)methyl)trimethylsilane (2g) 
Prepared from 1-chloro-4-(bromomethyl)benzene (1.02 g, 5 mmol) and 
trimethylsilyl chloride (0.76 mL, 6 mmol) following General Procedure 1 using 
an inverse addition protocol. The crude residue was purified by fractional 
distillation (0.25 Torr, 85 °C) to yield 411.6 mg (30% yield) of 2g as a colorless oil which 
solidified in the freezer. 
Rf = 0.58 (silica, hexane, UV).  
m.p. = 30-31 °C 
1H NMR (500 MHz, CDCl3): δ 7.45 – 7.40 (m, 2H), 7.14 – 7.09 (m, 2H), 4.28 (s, 1H), 0.08 (s, 
9H). 
13C NMR (126 MHz, CDCl3): δ 139.5, 131.4, 128.6, 120.3, 52.3, -3.5. 
FTIR (NaCl, thin film, cm-1): 2958, 1487, 1398, 1262, 1271, 1074, 1010, 864, 845, 829. 
HRMS (EI, m/z): calc’d for C10H14BrClSi [M+·]+: 275.9737; found: 275.9760. 
 
(Chloro(3-methoxyphenyl)methyl)trimethylsilane (2h) 
Prepared from 1-(chloromethyl)-3-methoxybenzene (2.9 mL, 20 mmol) and 
trimethylsilyl chloride (3.05 mL, 24 mmol) following General Procedure 1. 
The crude residue was purified by fractional distillation (0.25 Torr, 85 °C) to 
yield 1.2 g (27% yield) of 2h as a colorless oil.  
Rf = 0.59 (silica, 10% EtOAc/ hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.24 – 7.19 (m, 1H), 6.82 (ddq, J = 4.6, 2.4, 0.8 Hz, 2H), 6.76 
(ddd, J = 8.2, 2.5, 1.0 Hz, 1H), 4.32 (s, 1H), 3.81 (s, 3H), 0.11 (s, 9H). 
13C NMR (126 MHz, CDCl3): δ 159.6, 141.9, 129.2, 119.5, 112.8, 112.1, 55.3, 53.0, -3.3. 
Cl
SiMe3
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FTIR (NaCl, thin film, cm-1): 3002, 2958, 1600, 1583, 1489, 1466, 1435, 1296, 1265, 1250, 
1148, 1050, 882, 842. 
HRMS (FAB, m/z): calc’d for C11H17ClOSi [M+H]+: 229.0816; found: 229.0819. 
 
(Chloro(4-methoxyphenyl)methyl)trimethylsilane (2i) 
Prepared from 1-(chloromethyl)-4-methoxybenzene (2.7 mL, 20 mmol) and 
trimethylsilyl chloride (3.05 mL, 24 mmol) following General Procedure 1 
using an inverse addition protocol. The reaction was also stirred for 1 hour 
following the addition. The crude residue was purified by fractional distillation (0.25 Torr, 
85 °C) to yield 1.07 g (47% yield) of 2i as a colorless oil which solidified in the freezer. Spectral 
data matched those reported in the literature.11 
 
(Chloro(2-methoxyphenyl)methyl)trimethylsilane (2j)  
Prepared from 1-(chloromethyl)-2-methoxybenzene (700 µL, 5 mmol) and 
trimethylsilyl chloride (0.76 mL, 6 mmol) following General Procedure 1. The 
crude residue was purified by column chromatography (silica, hexane to 10% 
Et2O/hexane) to yield 633 mg (55% yield) of 2j as a colorless oil. 
Rf = 0.67 (silica, 10% EtOAc/hexane, UV). 
1H NMR (500 MHz, CDCl3): δ 7.41 (dd, J = 7.6, 1.7 Hz, 1H), 7.18 (ddd, J = 8.2, 7.4, 1.7 Hz, 
1H), 7.01 – 6.93 (m, 1H), 6.83 (dd, J = 8.2, 1.1 Hz, 1H), 4.98 (s, 1H), 3.81 (s, 3H), 0.09 (s, 9H). 
13C NMR (126 MHz, CDCl3): δ 155.5, 129.0, 128.8, 127.4, 120.7, 110.0, 55.3, 46.1, -3.3. 
FTIR (NaCl, thin film, cm-1): 2958, 2837, 1598, 1585, 1488, 1464, 1438, 1289, 1245, 1101, 
1051, 1030, 866, 842. 
HRMS (EI, m/z): calc’d for C11H17ClOSi [M+·]+: 228.0737; found: 228.0738. 
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b. Alkenyl Bromide Electrophiles 
General Procedure 2: Hydrozirconation/Bromination 
 
Adapted from a procedure by Zhou, Lin, and coworkers.12 Schwartz’s reagent (2.5 mmol, 1.25 
equiv) was added to a flame-dried round bottom flask containing a magnetic stir bar in the 
glovebox and sealed under inert atmosphere (N2). C6H6 (22 mL) was added via syringe, and the 
alkyne (2 mmol, 1 equiv) was added dropwise to the stirring mixture. The reaction was stirred 
for one hour and N-bromosuccinimide was added (2.5 mmol, 1.25 equiv). The reaction was 
stirred for one hour, then diluted with Et2O (150 mL). The solution was washed with brine and 
the organic layer was dried with Na2SO4, filtered, and concentrated under reduced pressure. The 
crude residue was dissolved in a 5% Et2O/hexane solution, flushed through a silica plug, and 
concentrated to afford the desired product.  
 
(E)-1-bromo-5-chloropent-1-ene (S4) 
 Prepared from 5-chloropent-1-yne (205 mg, 2 mmol, 1 equiv), Schwartz’s 
reagent (645 mg, 2.5 mmol, 1.25 equiv), and N-bromosuccinimide (446 mg, 2.5 mmol, 1.25 
equiv) following General Procedure 2. The crude residue was purified by filtration through a pad 
of silica (5% Et2O/hexane) to yield 295 mg (80% yield) of S4 as a colorless oil. Spectral data 
matched those reported in the literature.13 
 
(E)-((5-bromopent-4-en-1-yl)oxy)(tert-butyl)dimethylsilane (S5) 
 Prepared from tert-butyl(pent-4-yn-1-yloxy)dimethylsilane (3.95 g, 20 
mmol, 1 equiv), Schwartz’s reagent (7.2 g, 28 mmol, 1.4 equiv), and N-bromosuccinimide (5 g, 
28 mmol, 1.4 equiv) following General Procedure 2. The crude residue was purified by filtration 
through a pad of silica (5% Et2O/hexane) to yield 4.38 g (79% yield) of S5 as a colorless oil.  
Rf = 0.38 (silica, hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.18 (dt, J = 13.5, 7.3 Hz, 1H), 6.03 (dt, J = 13.5, 1.4 Hz, 1H), 
3.61 (t, J = 6.2 Hz, 2H), 2.12 (qd, J = 7.3, 1.4 Hz, 2H), 1.65 – 1.57 (m, 2H), 0.90 (s, 9H), 0.05 (s, 
6H). 
13C NMR (126 MHz, CDCl3): δ 137.9, 104.5, 62.1, 31.7, 29.5, 26.1, 18.5, -5.2. 
R R
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FTIR (NaCl, thin film, cm-1): 2954, 2930, 2895, 2858, 1622, 1472, 1463, 1388, 1361, 1256, 
1107, 1006, 937, 837. 
HRMS (EI, m/z): calc’d for C11H23BrOSi [M+H–H2]+: 277.0623; found: 277.0608. 
 
(E)-((6-bromohex-5-en-1-yl)oxy)(tert-butyl)dimethylsilane (S6)  
 Prepared from tert-butyl(hex-5-yn-1-yloxy)dimethylsilane (2.5 g, 12 
mmol, 1 equiv), Schwartz’s reagent (4.4 g, 17.1 mmol, 1.45 equiv), and N-bromosuccinimide 
(3.05 g, 17.1 mmol, 1.45 equiv) following General Procedure 2. The crude residue was purified 
by filtration through a pad of silica (5% Et2O/hexane) to yield 2.5 g (72% yield) of S6 as a 
colorless oil.  
Rf = 0.38 (silica, hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.17 (dt, J = 13.8, 7.2 Hz, 1H), 6.02 (dt, J = 13.5, 1.2 Hz, 1H), 
3.61 (t, J = 6.2 Hz, 2H), 2.07 (qd, J = 7.2, 1.4 Hz, 2H), 1.56 – 1.49 (m, 2H), 1.49 – 1.41 (m, 2H), 
0.90 (d, J = 0.6 Hz, 9H), 0.06 (d, J = 0.6 Hz, 6H). 
13C NMR (126 MHz, CDCl3): δ 138.2, 104.4, 62.9, 32.9, 32.2, 26.1, 25.1, 18.5, -5.1. 
FTIR (NaCl, thin film, cm-1): 2953, 2930, 2896, 2858, 1621, 1472, 1463, 1388, 1256, 1104, 
1006, 938, 836, 812. 
HRMS (FAB, m/z): calc’d for C12H25BrOSi [M+H–H2]+: 291.0780; found: 291.0773. 
 
(E)-((7-bromohept-6-en-1-yl)oxy)(tert-butyl)dimethylsilane (S7) 
 Prepared from tert-butyl(hept-6-yn-1-yloxy)dimethylsilane (2.27 g, 10 
mmol, 1 equiv), Schwartz’s reagent (3.6 g, 14 mmol, 1.4 equiv), and N-bromosuccinimide (2.5 
g, 14 mmol, 1.4 equiv) following General Procedure 2. The crude residue was purified by 
filtration through a pad of silica (5% Et2O/hexane) to yield 1.6 g (52% yield) of S7 as a colorless 
oil.  
Rf = 0.28 (silica, hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.16 (dt, J = 13.4, 7.3 Hz, 1H), 6.01 (dt, J = 13.4, 1.4 Hz, 1H), 
3.60 (t, J = 6.5 Hz, 2H), 2.05 (qd, J = 7.2, 1.4 Hz, 2H), 1.55 – 1.48 (m, 2H), 1.46 – 1.38 (m, 2H), 
1.38 – 1.30 (m, 2H), 0.90 (s, 9H), 0.05 (s, 6H). 
13C NMR (126 MHz, CDCl3): δ 138.3, 104.3, 63.2, 33.1, 32.7, 28.5, 26.1, 25.3, 18.5, -5.1. 
FTIR (NaCl, thin film, cm-1): 1952, 2930, 2857, 1621, 1472, 1463, 1255, 1101, 938, 836. 
TBSO
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HRMS (FAB, m/z): calc’d for C13H27BrOSi [M+H–H2]+: 305.0936; found: 305.0925. 
 
(E)-1-(5-bromopent-4-en-1-yl)-1H-indole (5e) 
 Prepared from 1-(pent-4-yn-1-yl)-1H-indole (356 mg, 2 mmol, 1 equiv), 
Schwartz’s reagent (645 mg, 2.5 mmol, 1.25 equiv), and N-
bromosuccinimide (451 mg, 2.5 mmol, 1.25 equiv) following General Procedure 2. The crude 
residue was purified by column chromatography (silica, 0 to 2% Et2O/hexane) to yield 361 mg 
(52% yield) of 5e as a colorless oil. Spectral data matched those reported in the literature.14 
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General Procedure 3: Silyl Ether Deprotection 
 
The alkenyl bromide (1.4 mmol, 1 equiv) was dissolved in a solution of acetic acid (3 mL), water 
(1 mL), and THF (1 mL) in a round bottom flask equipped with a magnetic stir bar, and stirred 
overnight at room temperature. The reaction was slowly added to a solution of NaHCO3, 
extracted with Et2O, dried with Na2SO4, filtered, and concentrated under reduced pressure. The 
crude material was purified by column chromatography (silica, Et2O/hexanes). 
 
(E)-5-bromopent-4-en-1-ol (S8) 
 Prepared from S5 (4.8 g, 15 mmol) following General Procedure 3. The crude 
residue was purified by column chromatography (silica, 30% Et2O/hexane to 50% Et2O/hexane) 
to yield 2.5 g (92% yield) of S8 as a colorless oil. 
Rf = 0.64 (silica, 30% EtOAc/hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.17 (dt, J = 13.5, 7.2 Hz, 1H), 6.05 (dt, J = 13.5, 1.4 Hz, 1H), 
3.63 (t, J = 6.4 Hz, 2H), 2.14 (qd, J = 7.3, 1.4 Hz, 2H), 1.92 – 1.85 (m, 1H), 1.69 – 1.61 (m, 2H). 
13C NMR (126 MHz, CDCl3): δ 137.4, 104.8, 61.8, 31.5, 29.3. 
FTIR (NaCl, thin film, cm-1): 3338, 2938, 2877, 1621, 1438, 1232, 1059, 940, 911. 
HRMS (EI, m/z): calc’d for C5H9BrO [M+·]+: 163.9837; found: 163.9846.  
 
(E)-6-bromohex-5-en-1-ol (S9) 
Prepared from S6 (2.48 g, 8.5 mmol) following General Procedure 3. The 
crude residue was purified by column chromatography (silica, 30% Et2O/hexane) to yield 1.15 g 
(76% yield) of S9 as a colorless oil. 
Rf = 0.64 (silica, 30% EtOAc/hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.17 (dt, J = 13.4, 7.2 Hz, 1H), 6.04 (dt, J = 13.5, 1.4 Hz, 1H), 
3.65 (t, J = 6.4 Hz, 2H), 2.09 (qd, J = 7.2, 1.4 Hz, 2H), 1.63 – 1.55 (m, 2H), 1.54 – 1.45 (m, 2H), 
1.27 (s, 1H). 
13C NMR (126 MHz, CDCl3): δ 137.9, 104.7, 62.7, 32.8, 32.1, 24.9. 
FTIR (NaCl, thin film, cm-1): 3338, 2935, 2861, 1619, 1457, 1438, 1226, 1065, 943. 
HRMS (EI, m/z): calc’d for C6H11BrO [M+·]+: 177.9993; found: 178.0008. 
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(E)-7-bromohept-6-en-1-ol (S10) 
Prepared from S7 (1.5 g, 5 mmol) following General Procedure 3. The 
crude residue was purified by column chromatography (silica, 30% Et2O/hexane) to yield 684 
mg (72% yield) of S10 as a colorless oil. 
Rf = 0.73 (silica, 30% EtOAc/hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.21 (dt, J = 13.5, 7.3 Hz, 1H), 6.06 (dt, J = 13.4, 1.4 Hz, 1H), 
3.68 (t, J = 6.6 Hz, 2H), 2.11 (qd, J = 7.2, 1.4 Hz, 2H), 1.67 (s, 1H), 1.65 – 1.57 (m, 2H), 1.52 – 
1.37 (m, 4H). 
13C NMR (126 MHz, CDCl3): δ 138.1, 104.4, 62.8, 33.0, 32.5, 28.5, 25.2. 
FTIR (NaCl, thin film, cm-1): 3338, 2933, 2858, 1620, 1460, 1436, 1220, 1073, 1054, 935. 
HRMS (FAB, m/z): calc’d for C7H13BrO [M+H]+: 193.0223; found: 193.0228. 
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General Procedure 4: Aldehyde Formation 
 
A flame-dried round bottom flask equipped with a magnetic stir bar was placed under inert 
atmosphere (N2) and charged with the alcohol (4 mmol, 1 equiv). Anhydrous CH2Cl2 (24 mL) 
was added to the flask, followed by Dess-Martin periodinane (4.8 mmol, 1.2 equiv). The reaction 
was stirred at room temperature and monitored by TLC until it reached full conversion (approx. 
2 hours). The reaction was quenched with aqueous NaHCO3, extracted with Et2O, dried with 
Na2SO4, filtered over a plug of silica with 50% Et2O/hexane, and concentrated under reduced 
pressure to give the crude material. 
 
(E)-6-bromohex-5-enal (S11) 
Prepared from S9 (718 mg, 4 mmol) following General Procedure 4 to yield 
689 mg (97% yield) of S11 as a yellow oil. The crude residue was used in the next step without 
further purification. 
Rf = 0.24 (silica, 10% EtOAc/ hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 9.76 (t, J = 1.5 Hz, 1H), 6.16 – 6.10 (m, 1H), 6.05 (dt, J = 13.5, 
1.2 Hz, 1H), 2.46 (td, J = 7.2, 1.5 Hz, 2H), 2.09 (qd, J = 7.3, 1.2 Hz, 2H), 1.74 (p, J = 7.3 Hz, 
2H). 
13C NMR (126 MHz, CDCl3): δ 201.9, 136.9, 105.5, 42.9, 32.2, 21.0. 
FTIR (NaCl, thin film, cm-1): 2936, 2826, 2724, 1817, 1724, 1620, 1440, 1452, 1410, 1390, 
1231, 1043, 945. 
HRMS (FAB, m/z): calc’d for C6H9BrO [M+H]+: 176.9915; found: 176.9909. 
 
(E)-7-bromohept-6-enal (S12) 
Prepared from S10 (382 mg, 2 mmol) following General Procedure 4 to 
yield 413 mg (72% yield) of S12 as a yellow oil. The crude residue was used in the next step 
without further purification. 
Rf = 0.28 (silica, 10% EtOAc/ hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 9.76 (t, J = 1.6 Hz, 1H), 6.15 (dt, J = 13.5, 7.2 Hz, 1H), 6.03 (dt, 
J = 13.5, 1.3 Hz, 1H), 2.44 (td, J = 7.3, 1.6 Hz, 2H), 2.07 (qd, J = 7.3, 1.4 Hz, 2H), 1.68 – 1.59 
(m, 2H), 1.47 – 1.39 (m, 2H). 
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13C NMR (126 MHz, CDCl3): δ 202.4, 137.5, 104.8, 43.7, 32.8, 28.2, 21.4. 
FTIR (NaCl, thin film, cm-1): 2934, 2722, 1724, 1620, 1459, 1390, 1224, 938. 
HRMS (FAB, m/z): calc’d for C7H11BrO [M+H]+: 191.0072; found: 191.0076. 
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General Procedure 5: Acetal Formation 
 
To a 20 mL scintillation vial equipped with a magnetic stir bar were added the aldehyde (2 
mmol, 1 equiv), p-toluenesulfonic acid monohydrate (1 mmol, 0.5 equiv), and methanol (5.5 
mL). The vial was sealed with a Teflon screw-cap, and stirred at 35 °C. The reaction was 
monitored by TLC until the reaction had reached full completion. The reaction was quenched 
with aqueous NaHCO3, extracted with Et2O, dried with MgSO4, filtered, and concentrated under 
reduced pressure. The crude material was purified by column chromatography (silica, 
ether/hexanes). Note: It is important to immediately quench the reaction upon removal from the 
stir plate. Hydrolysis of the product to the aldehyde proceeds upon standing at room 
temperature. 
 
(E)-1-bromo-6,6-dimethoxyhex-1-ene (5i) 
Prepared from S11 (356 mg, 2 mmol) following General Procedure 5. The 
crude residue was purified by column chromatography (silica, 10% 
Et2O/hexane to 30% Et2O/hexane) to yield 410 mg (91% yield) of 5i as a light yellow oil. 
Rf = 0.32 (silica, 10% EtOAc/hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.15 (dt, J = 13.5, 7.2 Hz, 1H), 6.03 (dt, J = 13.5, 1.4 Hz, 1H), 
4.35 (t, J = 5.6 Hz, 1H), 3.31 (s, 6H), 2.07 (qd, J = 7.3, 1.4 Hz, 2H), 1.63 – 1.57 (m, 2H), 1.50 – 
1.42 (m, 2H). 
13C NMR (126 MHz, CDCl3): δ 137.8, 104.7, 104.3, 52.9, 32.8, 31.9, 23.7. 
FTIR (NaCl, thin film, cm-1): 2949, 2830, 1440, 1621, 1458, 1439, 1386, 1193, 1162, 1128, 
1071, 943. 
HRMS (EI, m/z): calc’d for C8H15BrO2 [M+H–H2]+: 221.0177; found: 221.0172. 
 
(E)-1-bromo-7,7-dimethoxyhept-1-ene (5j) 
Prepared from S12 (382 mg, 2 mmol) following General Procedure 5. 
The crude residue was purified by column chromatography (silica, 10% 
Et2O/hexane to 30% Et2O/hexane) to yield 421 mg (89% yield) of 5j as a light yellow oil. 
Rf = 0.32 (silica, 10% EtOAc/hexane, KMnO4). 
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1H NMR (500 MHz, CDCl3): δ 6.21 (dt, J = 13.5, 7.2 Hz, 1H), 6.06 (dt, J = 13.5, 1.4 Hz, 1H), 
4.40 (t, J = 5.7 Hz, 1H), 3.36 (s, 6H), 2.10 (qd, J = 7.2, 1.4 Hz, 2H), 1.68 – 1.61 (m, 2H), 1.52 – 
1.36 (m, 4H). 
13C NMR (126 MHz, CDCl3): δ 138.0, 104.5, 104.4, 52.8, 33.0, 32.3, 28.6, 24.1. 
FTIR (NaCl, thin film, cm-1): 2986, 2944, 2860, 2830, 1621, 1459, 1386, 1364, 1192, 1158, 
1128, 1076, 1052, 937. 
HRMS (EI, m/z): calc’d for C9H17BrO2 [M+H–H2]+: 235.0334; found: 235.0311. 
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General Procedure 6: Alkenyl Bromides from Aldehydes 
 
General Procedure 6, Part A: Following a procedure by Alexakis and coworkers,15 a flame 
dried round bottom flask equipped with a magnetic stir bar was charged with tetrabromomethane 
(20 mmol, 2 equiv) and triphenylphosphine (40 mmol, 4 equiv) while under inert atmosphere 
(N2). The flask was cooled to 0 °C and CH2Cl2 (30 mL) was added, followed by the 
triethylamine (10 mmol, 1 equiv). The aldehyde (10 mmol, 1 equiv) was dissolved in CH2Cl2 (5 
mL) and added dropwise to the reaction mixture. The reaction was warmed to room temperature 
and stirred for 90 minutes. The reaction was removed from the stir plate and slowly added to a 
vigorously stirring solution of Et2O (150 mL) and hexane (150 mL), filtered, and concentrated 
under reduced pressure. The crude residue was purified by column chromatography (silica, 
ether/hexanes) to afford the dibromoalkene. 
 
5-(2,2-dibromovinyl)-2-methoxypyridine (S13) 
Prepared from 6-methoxynicotinaldehyde (1.36 g, 10 mmol) following 
General Procedure 6A. The crude residue was purified by column 
chromatography (silica, 1% Et2O/hexane to 10% Et2O/hexane) to yield 570 mg (20% yield) of 
S12 as a yellow oil. 
Rf = 0.48 (silica, 10% EtOAc/hexane). 
1H NMR (500 MHz, CDCl3): δ 8.25 (dt, J = 2.4, 0.6 Hz, 1H), 7.90 (ddd, J = 8.7, 2.5, 0.6 Hz, 
1H), 7.37 (q, J = 0.6 Hz, 1H), 6.74 (dt, J = 8.7, 0.5 Hz, 2H), 3.94 (s, 3H). 
13C NMR (126 MHz, CDCl3): δ 163.8, 147.6, 137.8, 133.5, 124.9, 110.7, 89.3, 53.8. 
FTIR (NaCl, thin film, cm-1): 2982, 2946, 1603 1595, 1561, 1491, 1381, 1309, 1289, 1254, 
1132, 1024, 1014, 867, 819. 
HRMS (ESI-TOF, m/z): calc’d for C8H7NOBr2 [M+H]+: 291.8973; found: 291.8967. 
 
5-(2,2-dibromovinyl)-2-methoxypyrimidine (S14) 
Prepared from 2-methoxypyrimidine-5-carbaldedyde (966 mg, 7 mmol) 
following General Procedure 6A. The crude residue was purified by column 
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chromatography (silica, 30% Et2O/hexane to 50% Et2O/hexane) to yield 1.5 g (74% yield) of S13 
as a light yellow solid. 
Rf = 0.63 (silica, 25% EtOAc/ hexane, UV). 
m.p. = 62-63 °C 
1H NMR (500 MHz, CDCl3): δ 8.70 (d, J = 0.6 Hz, 2H), 7.33 (t, J = 0.6 Hz, 1H), 4.03 (s, 3H). 
13C NMR (126 MHz, CDCl3): δ 164.8, 158.7, 130.4, 123.8, 92.1, 55.4. 
FTIR (NaCl, thin film, cm-1): 2991, 1589, 1549, 1524, 1473, 1412, 1391, 1338, 1291, 1233, 
1046, 1028, 951, 812, 835. 
HRMS (ESI-TOF, m/z): calc’d for C7H6N2OBr2 [M+H]+: 292.8920; found: 292.8950. 
 
2-(2,2-dibromovinyl)furan (S15) 
Prepared from furfural (1.9 g, 20 mmol) following General Procedure 6A. The 
crude residue was purified by column chromatography (silica, hexane) to yield 3.3 
g (66% yield) of S11 as a yellow oil. Spectral data matched those reported in the literature.16 
 
General Procedure 6, Part B: The dibromoalkene (1.7 mmol, 1 equiv) and diethyl phosphite 
(5.1 mmol, 3 equiv) were added to a vial with a magnetic stirring rod and placed under an inert 
atmosphere (N2). The solution was cooled to 0 °C and triethylamine (5.1 mmol, 3 equiv) was 
added dropwise. The reaction was warmed to room temperature and stirred overnight. The 
reaction was quenched with water (5 mL) and extracted with CH2Cl2 (20 mL). The organic layer 
was washed with brine (5 mL), dried with Na2SO4, filtered, and concentrated under reduced 
pressure. The crude residue was purified by column chromatography (silica, ether/hexanes) to 
afford the vinyl bromide.  
 
(E)-5-(2-bromovinyl)-2-methoxypyridine (5k) 
Prepared from S13 (500 mg, 1.7 mmol) following General Procedure 6B. 
The crude residue was purified by column chromatography (silica, 2% 
Et2O/hexane to 5% Et2O/hexane) to yield 314 mg (86% yield, 96:4 E:Z) of 5k as a white solid. 
Rf = 0.46 (silica, 10% EtOAc/hexane). 
m.p. = 53-56 °C 
Br
NMeO
O Br
Br
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1H NMR (500 MHz, CDCl3): δ 8.05 (d, J = 2.5 Hz, 1H), 7.54 (ddd, J = 8.7, 2.5, 0.4 Hz, 1H), 
7.02 (dq, J = 14.0, 0.5 Hz, 1H), 6.70 (dt, J = 8.7, 0.6 Hz, 1H), 6.65 (d, J = 14.0 Hz, 1H), 3.93 (s, 
3H). 
13C NMR (126 MHz, CDCl3): δ 164.0, 145.3, 135.3, 133.5, 125.5, 111.4, 105.5, 53.7. 
FTIR (NaCl, thin film, cm-1): 3061, 2943, 1613, 1598, 1562, 1490, 1385, 1303, 1285, 1258, 
1238, 1026, 1015, 947, 837. 
HRMS (ESI-TOF, m/z): calc’d for C8H8NOBr [M+H]+: 213.9868; found: 213.9858. 
 
(E)-5-(2-bromovinyl)-2-methoxypyrimidine (5l) 
Prepared from S14 (880 mg, 3 mmol) following General Procedure 6B. The 
crude residue was purified by column chromatography (silica, 5% 
Et2O/hexane to 30% Et2O/hexane) to yield 473 mg (73% yield, 97:3 E:Z) of 5l as a white solid. 
Rf = 0.60 (silica, 25% EtOAc/ hexane, UV). 
m.p. = 89-90 °C 
1H NMR (500 MHz, CDCl3): δ 8.46 (s, 2H), 6.99 (dt, J = 14.2, 0.5 Hz, 1H), 6.79 (d, J = 14.2 
Hz, 1H), 4.01 (d, J = 0.5 Hz, 3H). 
13C NMR (126 MHz, CDCl3): δ 165.2, 156.5, 130.2, 124.1, 107.7, 55.3. 
FTIR (NaCl, thin film, cm-1): 3057, 2993, 1593, 1553, 1479, 1414, 1388, 1339, 1290, 1248, 
1186, 1049, 1030, 951, 909, 803. 
HRMS (ESI-TOF, m/z): calc’d for C7H7N2OBr [M+H]+: 214.9820; found: 214.9803. 
 
(E)-2-(2-bromovinyl)furan (5q) 
Prepared from S15 (3.3 g, 13.1 mmol) following General Procedure 6B. The crude 
residue was purified by column chromatography (silica, hexane) to yield 400 mg 
(18% yield, E isomer) of 5q as a yellow oil. Note: It is possible to separate the E and Z vinyl 
bromide isomers by column chromatography. The E isomer has a higher Rf than the Z isomer. 
Careful column separation eliminates the need for base mediated isomerization of the Z olefin, a 
lower yielding procedure (8% yield), typically employed in previous studies.17 Spectral data 
matched those reported in the literature.15 
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Other Alkenyl Bromides 
Alkenyl bromides 5o and 5p were purchased from commercial sources (Sigma Aldrich). 
 
Alkenyl bromides 1, 5a, 5c, 5d, 5g, and 5h were prepared according to literature procedures 
reported and referenced by Reisman and coworkers.17 
 
Alkenyl bromide 5b was prepared according to a literature procedure reported by Buchwald and 
coworkers.18 
 
Alkenyl bromide 5r was prepared according to a literature procedure reported by Roy and 
coworkers.19 
 
 
  
Me3Si
Br
5o
Me
Br
5p
Br
MeO
Br
Me
Br
Br
HO BrBzO
1 5a 5d 5g 5h
Br
pinB
5c
Br
AcO
5b
S Br
5r
   
 
S31 
(E)-1-bromo-4-chlorobut-1-ene (5f) 
 
To a 10 mL round bottom flask equipped with a magnetic stir bar was added the alcohol 5g (363 
mg, 2.4 mmol, 1.0 equiv), PPh3 (944 mg, 3.6 mmol, 1.5 equiv), CCl4 (480 mL, 4.8 mmol, 2.0 
equiv) and 2 mL of CH2Cl2. The reaction was stirred at overnight at 40 °C for 10 hours. After 
cooling to room temperature, the crude mixture was poured into pentane, filtered through a plug 
of silica gel with additional pentane, and concentrated under reduced pressure to afford 276 mg 
(68% yield) of 5f as a colorless oil. 
Rf = 0.49 (silica, hexane, KMnO4). 
1H NMR (500 MHz, CDCl3): δ 6.24 – 6.16 (m, 2H), 3.54 (t, J = 6.7 Hz, 2H), 2.57 – 2.47 (m, 
2H). 
13C NMR (126 MHz, CDCl3): δ 133.7, 107.7, 43.0, 36.0. 
FTIR (NaCl, thin film, cm-1): 3066, 2960, 1622, 1444, 1425, 1300, 1283, 1247, 1232, 1218, 
937, 906. 
HRMS (EI, m/z): calc’d for C4H6BrCl [M+·]+: 169.9312; found: 169.9299.  
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(E)-1-bromo-5-iodopent-1-ene (S16) 
 
Alkyl chloride S4 (1.96 g, 10.5 mmol, 1 equiv) and sodium iodide (7.49 g, 50 mmol, 5 equiv) 
were added to a 100 mL round bottom flask equipped with a magnetic stir bar and dissolved in 
30 mL acetone. The reaction was refluxed overnight for 14 hours and then cooled to room 
temperature. Hexanes was added to the reaction to precipitate out the remaining NaI, and the 
mixture was filtered through a plug of silica gel with additional hexane. The solution was 
concentrated to obtain 2.47 g (90% yield) of S16 as a yellow oil (approximately 9% alkyl 
chloride remains).  
Rf = 0.31 (silica, hexane, KMNO4). 
1H NMR (500 MHz, CDCl3): δ 6.17 – 6.05 (m, 2H), 3.18 (t, J = 6.8 Hz, 2H), 2.18 (dddd, J = 
7.4, 5.9, 4.3, 1.9 Hz, 2H), 1.91 (p, J = 6.7 Hz, 2H). 
13C NMR (126 MHz, CDCl3): δ 135.8, 105.9, 33.5, 31.9, 5.8. 
FTIR (NaCl, thin film, cm-1): 2933, 2838, 1622, 1427, 1312, 1293, 1268, 1231, 1202, 1166, 
936. 
HRMS (FAB, m/z): calc’d for C5H8BrI [M+·]+: 273.8854; found: 273.8862. 
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(E)-1-(5-bromopent-4-en-1-yl)pyrrolidine-2,5-dione (5m) 
 
Alkyl iodide S16 (275 mg, 1.0 mmol, 1.0 equiv), succinimide (99 mg, 1.0 mmol, 1.0 equiv), and 
K2CO3 (691 mg, 5.0 mmol, 5.0 equiv) were added to 20 mL scintillation vial equipped with a 
cross-shaped stir bar and dissolved in 3 mL of acetone. The vial was sealed with a Teflon cap 
and stirred at 70 °C for 4 hours. The reaction was cooled to room temperature, quenched with 
H2O, and extracted with EtOAc (2x). The combined organic layers were dried with Na2SO4, 
filtered, and concentrated under reduced pressure. The crude residue was purified by column 
chromatography (silica, hexane to 40% acetone/hexanes) to yield 169 mg (69% yield) of 5m as a 
colorless oil. 
Rf = 0.47 (silica, 30% acetone/hexane, CAM). 
1H NMR (500 MHz, CDCl3): δ 6.13 (dt, J = 13.6, 6.8 Hz, 1H), 6.07 (dt, J = 13.5, 1.1 Hz, 1H), 
3.51 (dd, J = 7.7, 6.7 Hz, 2H), 2.70 (s, 4H), 2.10 – 2.03 (m, 2H), 1.69 (p, J = 7.2 Hz, 2H). 
13C NMR (126 MHz, CDCl3): δ 177.4, 136.6, 105.4, 38.2, 30.5, 28.3, 26.4. 
FTIR (NaCl, thin film, cm-1): 2941, 1774, 1697, 1621, 1438, 1402, 1343, 1250, 1206, 1151, 
1104, 940, 820. 
HRMS (FAB, m/z): calc’d for C9H12BrNO2 [M+H]+: 246.0130; found: 246.0123. 
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(E)-1-(5-bromopent-4-en-1-yl)pyrrolidin-2-one (5n)  
 
In the glovebox, sodium hydride (91 mg, 95% in mineral oil, 3.6 mmol, 1.2 equiv) was added to 
a flame-dried 50 mL round bottom flask equipped with a stir bar and sealed with a rubber 
septum. The flask was removed from the glovebox, 10 mL THF was added under an inert (N2) 
atmosphere, and the solution was scooled to 0 °C. 2-pyrrolidinone (225 mg, 228 mL, 3.0 mmol, 
1.0 equiv) was added dropwise and stirred for 10 minutes. Alkyl iodide S16 (825 mg, 3.0 mmol, 
1.0 equiv) was added and the reaction was heated to 50 °C and stirred for 15 hours. The reaction 
was cooled to room temperature, quenched with H2O, and extracted with EtOAc (2x). The 
combined organic layers were dried with Na2SO4, filtered, and concentrated under reduced 
pressure. The crude residue was purified by column chromatography (silica, hexane to 40% 
acetone/hexanes) to yield 476 mg (68% yield) of 5n as a colorless oil. 
Rf = 0.31 (silica, 30% acetone/hexane, CAM). 
1H NMR (500 MHz, CDCl3): δ 6.12 (dt, J = 13.4, 7.1 Hz, 1H), 6.03 (dt, J = 13.5, 1.3 Hz, 1H), 
3.36 – 3.31 (m, 2H), 3.25 (t, J = 7.2 Hz, 2H), 2.35 (t, J = 8.1 Hz, 2H), 2.06 – 1.95 (m, 4H), 1.64 
– 1.56 (m, 2H). 
13C NMR (126 MHz, CDCl3): δ 175.1, 136.9, 105.1, 47.2, 41.9, 31.1, 30.4, 26.2, 17.9. 
FTIR (NaCl, thin film, cm-1): 2928, 2863, 1682, 1620, 1494, 1462, 1426, 1287, 1262, 940. 
HRMS (FAB, m/z): calc’d for C9H14BrNO [M+H]+: 232.0337; found: 232.0333. 
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(E)-((3-bromoallyl)oxy)(tert-butyl)dimethylsilane (5s) 
 
To a round bottom flask were added tert-butyldimethylsilyl chloride (514 mg, 3.3 mmol, 1.1 
equiv), 4-dimethylaminopyridine (48 mg, 0.3 mmol, 0.1 equiv), imidazole (409 mg, 6 mmol, 2 
equiv), and (E)-3-bromoprop-2-en-1-ol (411 mg, 3 mmol, 1 equiv) and the flask was placed 
under N2. The solids were dissolved in CH2Cl2 (8 mL) and stirred overnight at room temperature. 
The reaction was quenched with aqueous NH4Cl (3 mL), diluted with pentane (12 mL), and the 
layers were separated. The organic layer was washed with water (2 x 3 mL) and brine (3 mL), 
then dried with MgSO4, filtered, and concentrated under reduced pressure. The crude material 
was purified by column chromatography (silica, pentane) to yield 684 mg of 5s (91% yield) as a 
colorless oil. Spectral data matched those reported in the literature.20 
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(S,E)-1-bromo-3,7-dimethylocta-1,6-diene (5tu) 
 
Similar to a route by Shenvi and co-workers,21 the vinyl bromide 5tu was prepared in three steps 
from enantiomerically pure (S)-(–)-citronellal. 
 
Part A: Triphenylphosphite (9.8 mL, 37.5 mmol, 1.5 equiv) was added to a flame-dried 1 L 
flask with a magnetic stir bar and dissolved in anhydrous CH2Cl2 under an inert atmosphere (N2). 
The flask was cooled to –78 °C and bromine (1.7 mL, 32.5 mmol, 1.3 equiv) and triethylamine 
(10.5 mL, 75 mmol, 3 equiv) were successively added dropwise. Citronellal (4.5 mL, 25 mmol, 1 
equiv) was dissolved in CH2Cl2 (25 mL) and added dropwise. The reaction was warmed to room 
temperature and stirred for 2 hours then was concentrated under reduced pressure. Pentane was 
added to the crude residue and filtered through a pad of silica with pentane. The solution was 
concentrated under reduced pressure to yield 6.7 g (90% yield) of S17 as a mixture of the 
dibromide and cis/trans vinyl bromide. The crude material was used in the next step without 
further purification. The 1H NMR spectrum of the dibromide S17 matches that reported in the 
literature.21 
 
Part B: A flame-dried 500 mL round bottom flask with a magnetic stir bar was charged with 
potassium tert-butoxide (3.37 g, 30 mmol, 3 equiv) and sealed under inert atmosphere (N2). Dry 
hexanes (250 mL) and 18-crown-6 (220 mg, 0.8 mmol, 0.08 equiv) were added and the 
suspension was vigorously stirred. Dibromide S17 (2.98 g, 10 mmol, 1 equiv) was added and the 
reaction was heated to 60 °C and refluxed for 8 hours. The reaction was quenched with water, 
extracted with hexane, and concentrated under reduced pressure. The crude material was filtered 
through a pad of silica with pentane to afford 1.15 g (85% yield) of S18 as a mixture of the 
alkyne and vinyl bromide (>99% E-isomer). The crude material was used in the next step 
without further purification. The 1H NMR spectra of S18 matches that which is reported in the 
literature.21 
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Part C: Prepared from S18 (1.15 g, 8.4 mmol, 1 equiv), Schwartz’s reagent (2.7 g, 10.5 mmol, 
1.25 equiv), and N-bromosuccinimide (1.87 g, 10.5 mmol, 1.25 equiv) following General 
Procedure 2. The crude residue was purified by column chromatography (silica, hexane) to yield 
862 mg (47% yield, 95% pure) of 5tu as a colorless oil. 
Rf = 0.77 (silica, hexane, KMnO4). [𝒂]𝑫𝟐𝟓	 = +54° (c = 1.0, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 6.06 (dd, J = 13.5, 8.1 Hz, 1H), 5.98 (dd, J = 13.6, 0.6 Hz, 1H), 
5.06 (tdq, J = 7.2, 2.9, 1.5 Hz, 1H), 2.18 (ddt, J = 14.8, 13.6, 6.8 Hz, 1H), 1.96 (ddddd, J = 9.3, 
8.2, 7.1, 2.1, 1.1 Hz, 2H), 1.69 (p, J = 1.5 Hz, 3H), 1.60 (d, J = 1.3 Hz, 3H), 1.37 – 1.30 (m, 2H), 
1.01 (d, J = 6.8 Hz, 3H). 
13C NMR (126 MHz, CDCl3): δ 143.6, 131.8, 124.0, 103.2, 37.4, 36.4, 25.7, 25.6, 20.0, 17.8. 
FTIR (NaCl, thin film, cm-1): 2964, 2926, 2916, 2871, 2853, 1618, 1458, 1376, 1278, 1206, 
1108, 941. 
HRMS (EI, m/z): calc’d for C10H17Br [M+·]+: 216.0514; found: 216.0510. 
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c. Oxygen-Based Electrophiles 
 
Phenyl(trimethylsilyl)methyl methanesulfonate (7) 
 
Part A: Adapted from a procedure by Maleczka and coworkers.22 Benzyl alcohol (1 mL, 10 
mmol, 1 equiv) was added to a flame-dried 200 mL round bottom flask and dissolved in 20 mL 
of THF. The reaction was cooled to 0 °C and n-BuLi (4.4. mL, 2.5 M in hexane, 11 mmol, 1.1 
equiv) was added dropwise. The reaction was stirred for 15 min, then TMSCl (1.4 mL, 11.0 
mmol, 1.1 equiv) was added dropwise and stirred for an additional 15 min. The flask was cooled 
to –78 °C and t-BuLi (7.5 mL, 1.7 M in pentane, 13.0 mmol, 1.3 equiv) was added dropwise. 
The reaction was warmed to room temperature and stirred for 1 hour. The reaction was quenched 
with sat. NH4Cl (40 mL) and extracted with Et2O (80 mL). The organic layer was washed with 
water (40 mL) and brine (40 mL), then dried with MgSO4, filtered, and concentrated under 
reduced pressure. The crude material was purified by column chromatography (silica, 0 to 15% 
EtOAc/ hexane) to yield 1.3 g (73% yield) of S19 as a colorless oil. Spectral data matched those 
reported in the literature.22 
 
Part B: The benzyl alcohol S19 (288 mg, 1.6 mmol, 1 equiv) was added to a 10 mL round 
bottom flask containing a magnetic stir bar and put under an inert atmosphere (N2). Pyridine (1.0 
mL) was added followed by methanesulfonic anhydride (442 mg, 2.5 mmol, 1.7 equiv). The 
reaction was stirred for 4 hours at room temperature, at which time an additional portion of 
methanesulfonic anhydride (1.3 equiv) was added, and the reaction was stirred two more hours. 
The milky suspension was was quenched with water (5 mL) and extracted with EtOAc (2 x 10 
mL). The combined organic layers were washed with water (10 mL) and brine (2 x 10 mL), dried 
with MgSO4, filtered, and concentrated under reduced pressure. The crude material was purified 
by column chromatography (florisil, 0 to 10% EtOAc/hexane) to yield 176 mg (43% yield) of 7 
as a white solid. 
Rf = 0.19 (silica, 10% EtOAc/hexane, CAM). 
m.p. = 71-72 °C 
OH
n-BuLi, TMSCl
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1H NMR (500 MHz, CDCl3): δ 7.38 – 7.33 (m, 2H), 7.28 – 7.24 (m, 1H), 7.23 – 7.19 (m, 2H), 
5.38 (s, 1H), 2.66 (s, 3H), 0.09 (s, 9H). 
13C NMR (126 MHz, CDCl3): δ 137.8, 128.9, 127.5, 125.9, 81.0, 39.2, -4.0. 
FTIR (NaCl, thin film, cm-1): 2959, 1357, 1251, 1174, 973, 933, 913, 864, 844, 827. 
HRMS (FAB, m/z): calc’d for C11H18O3SSi [M+H–H2]+: 257.0668; found: 257.0670. 
 
(E)-4-methylstyryl trifluoromethanesulfonate (8) 
 
The alkenyl triflate was prepared from the corresponding alkenyl boronic acid according to a 
procedure by Sigman and coworkers.23 Spectral data matched those reported in the literature.23 
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5. Ni-Catalyzed Reductive Cross-Coupling 
 
a. General Procedure 7: Reaction on 0.2 mmol scale.  
On the bench-top, a 2 dram vial was equipped with a stir bar and the alkenyl bromide (0.4 mmol, 
2 equiv), L1·NiCl2 complex (9.7 mg, 0.02 mmol, 0.10 equiv), Mn0 powder (33.0 mg, 0.6 mmol, 
3 equiv), and cobalt phthalocyanine (5.7 mg, 0.01 mmol, 0.05 equiv) were added. The vial was 
brought into a N2-filled glovebox and the vial was charged with NMP (0.4 mL, 0.5 M) and the 
chlorobenzyl silane (0.2 mmol, 1 equiv). The vial was sealed with a Teflon cap and stirred at 250 
rpm at 5 °C in a temperature-controlled well plate for 2 days. The crude reaction was brought out 
of the glove box, diluted with 2 mL H2O, slowly quenched with 1 mL of 1 M HCl, and further 
diluted with water (10 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL) and 
the combined organic layers were washed with brine (15 mL), dried with MgSO4, filtered, and 
concentrated under reduced pressure. The crude material was purified by column 
chromatography to afford the desired product.  
 
Notes: In order to efficiently remove the viscous contents from the vial, it is useful to fill the vial 
¾ full with an extraction solvent, screw on the Teflon cap, and shake vigorously with the stir bar 
inside. Removal of blue CoPc stains from glassware was accomplished by scrubbing with 
Alconox soap solution. Removal of blue CoPc stains from stir bars was accomplished using 
conc. HNO3. 
 
b. Assignment of Absolute Stereochemistry 
The absolute stereochemistry of 6c was assigned by single crystal X-ray diffraction. The absolute 
stereochemistry of S20 was assigned by comparing the optical rotation of the purified product to 
the literature value. All other chiral allylic silane products were assigned by analogy. 
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c. Images of Reaction Setup: 
 
 
(Left) Choose appropriate container and stir bar size. 2 dram vial works well for 0.2 mmol; 20 mL vial 
for 0.5 mmol. (Center) Add reagents (vinyl bromide, Mn0, L1·NiCl2, CoPc) to reaction vial. (Right) In 
the glovebox, add NMP and chlorobenzyl silane. Screw on the Teflon cap. 
 
 
(Left) Computer console sets the reaction wells to cool at 5.0 °C with a stirring speed of 250.0 rpm. 
Actual reading is 6.0 °C and 257.8 rpm. (Center) Reaction vial placed in the cooling block in the 
glovebox. Reaction stirs for 2 days. (Right) After 2 days, the solution is typically green in color. 
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(Left) After exposure to air, the solution turns blue. (Center) Reaction quenched with aqueous HCl. 
(Right) The product is extracted with diethyl ether in a separatory funnel. 
 
 
(Left) The organic layer is dried with MgSO4 and filtered. (Center) Solution is concentrated on the rotary 
evaporator. (Right) Desired product is purified by column chromatography. 
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d. Characterization of Reaction Products 
 
(S,E)-(3-(4-methoxyphenyl)-1-phenylallyl)trimethylsilane (3a) 
 From (chloro(phenyl)methyl)trimethylsilane 2a. Prepared from (E)-
1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 0.4 mmol) and 
(chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) 
according to General Procedure 7. The crude residue was purified by column chromatography 
(silica, 0 to 2% Et2O/hexane) to yield 3a (42.4 mg, 71% yield) in 95% ee as a colorless oil. 
 
From phenyl(trimethylsilyl)methyl methanesulfonate 7. Prepared from with (E)-1-(2-
bromovinyl)-4-methoxybenzene (1, 85.2 mg, 0.4 mmol) and phenyl(trimethylsilyl)methyl 
methanesulfonate (7, 51.7 mg, 0.2 mmol) according to General Procedure 7, but at 10 °C and 
with the addition of an internal standard. Note: The increased temperature provided slightly 
higher yield (~5%). The crude material was dissolved in 10% EtOAc/hexane and filtered through 
a pad of silica in place of the acidic aqueous workup. The yield of 3a was determined to be 40% 
yield by 1H NMR, and the enantioselectivity was determined to be 92% ee following purification 
by preparative TLC. 
 
The reaction was also conducted on various reaction scales, in different reaction vessels, setup in 
difference locations, and with different modes of cooling to demonstrate scalability and 
reproducibility (see Table below). 
 
 
Preparative Scale: Reaction on a 6.0 mmol scale: 
On a bench-top to a 100 mL round bottom flask (with 24/40 joint) equipped with a medium-size 
egg-shaped stir bar was added alkenyl bromide 1 (2.56 g, 12 mmol, 2 equiv), L1·NiCl2 (293 mg, 
0.6 mmol, 0.10 equiv), Mn0 powder (990 mg, 18 mmol, 3 equiv), and cobalt phthalocyanine (172 
Entry Scale Isolated Mass Container Cooling Yield (%) ee (%)
1
2
3
4
5
6
0.2 mmol
0.5 mmol
0.5 mmol
0.5 mmol
1.0 mmol
6.0 mmol
42.4 mg
106.9 mg
103.8 mg
113.8 mg
211.1 mg
1.3083 g
Setup
2 dram vial
scintillation vial
scintillation vial
10 mL round bottom
15 mL round bottom
100 mL round bottom
glovebox
glovebox
glovebox
glovebox
bench top
glovebox
glovebox
glovebox
cryocool
cryocool
cryocool
cryocool
71
72
70
77
71
74
95
96
98
97
98
97
SiMe3
MeO
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mg, 0.3 mmol, 0.05 equiv). Under an inert atmosphere in a 
glovebox, the flask was charged with NMP (12 mL, 0.5 M) 
followed by chlorobenzyl silane 2a (1.19 g, 6 mmol, 1 equiv). 
The round bottom flask was sealed with an unpunctured large 
septum, wrapped with electrical tape, and brought out of the 
glovebox. The flask was stirred (at 450 rpm) at 5 °C in a bench-
top cryocool by submerging it in an isopropanol bath cooled with 
a Thermo Scientific EK90 Immersion Cooler for 3 days. The 
reaction was diluted with 70 mL of water, slowly quenched with 
30 mL of M HCl, and transferred to a separatory funnel with  100 
mL water and 300 mL diethyl ether. The layers were separated 
and the aqueous layer was extracted with diethyl ether (2 x 400 mL). The combined organic 
layers were washed with brine, dried with MgSO4, filtered, and concentrated under reduced 
pressure. The crude residue was purified by column chromatography (silica, 0 to 2% 
Et2O/hexane) to yield 3a (1.3 g, 74% yield) in 97% ee as a colorless oil. 
 
Glovebox-free, Bench-top Setup:  
On a bench-top to a 15 mL round bottom flask equipped with a small egg-shaped stir bar was 
added alkenyl bromide 1 (426 mg, 2.0 mmol, 2 equiv), L1·NiCl2 (49 mg, 0.10 mmol, 0.10 
equiv), Mn0 powder (165 mg, 3.0 mmol, 3 equiv), and cobalt phthalocyanine (29 mg, 0.05 mmol, 
0.05 equiv). The flask was sealed with a rubber septum and connected to a Schlenk line via a 
large gauge needle. The flask was evacuated and backfilled with N2 (3 times). The NMP (2 mL, 
0.5 M) and chlorobenzyl silane 2a (199 mg, 1.0 mmol, 1 equiv) were added via syringe. The N2 
needle was removed, the septum was sealed with electrical tape, and the reaction was stirred at 
5 °C in a bench-top cryocool 2 days. The reaction was diluted (5 mL water + 5 mL of Et2O) and 
stirred while quenched via slow addition of 1 M HCl (2 mL). The solution was transferred to a 
separatory funnel, diluted with additional water (35 mL) and Et2O (35 mL), and the layers were 
separated. The aqueous layer was extracted with Et2O (2 x 50 mL). The combined organic layers 
were dried with MgSO4, filtered, and concentrated under reduced pressure. The crude residue 
was purified by column chromatography (silica, 0 to 30% PhMe/hexane) to yield 3a (211 mg, 
71% yield) in 98% ee as a colorless oil. 
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Rf = 0.61 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 3.0 min, 
tR (major) = 3.9 min. 
 [𝒂]𝑫𝟐𝟓	 = +27° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.36 – 7.29 (m, 4H), 7.21 – 7.13 (m, 3H), 6.91 – 6.84 (m, 2H), 
6.49 (dd, J = 15.6, 9.9 Hz, 1H), 6.35 (d, J = 15.6 Hz, 1H), 3.82 (d, J = 0.5 Hz, 3H), 3.13 (d, J = 
9.8 Hz, 1H), 0.05 (d, J = 0.6 Hz, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.6, 142.7, 131.1, 128.5, 128.3, 127.7, 127.3, 127.0, 124.8, 
114.0, 55.4, 43.8, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2955, 2898, 1607, 1510, 1493, 1465, 1450, 1441, 1295, 
1286, 1249, 1175, 1106, 1055, 1035, 963, 876, 861, 838. 
 
HRMS (TOF-ESI, m/z): calc’d for C19H24OSi [M+H]+: 297.1675; found: 297.1687. 
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(S,E)-1-(3-(4-methoxyphenyl)-1-phenylallyl)-1-methylsiletane (3b) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and 1-(chloro(phenyl)methyl)-1-methylsiletane (2b, 42.2 
mg, 0.2 mmol) according to General Procedure 7. The crude residue 
was purified by column chromatography (silica, 0 to 3% Et2O/hexane) to yield 3b (37.6 mg, 61% 
yield) in 98% ee as a colorless oil.  
 
Rf = 0.58 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 4.8 min, 
tR (major) = 6.0 min. 
 [𝒂]𝑫𝟐𝟓	 = +41° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.37 – 7.30 (m, 4H), 7.25 – 7.20 (m, 2H), 7.20 – 7.15 (m, 1H), 
6.90 – 6.85 (m, 2H), 6.52 (ddd, J = 15.7, 9.4, 1.0 Hz, 1H), 6.42 (d, J = 15.7 Hz, 1H), 3.82 (d, J = 
0.9 Hz, 3H), 3.39 (d, J = 9.3 Hz, 1H), 2.11 – 1.91 (m, 2H), 1.25 – 1.13 (m, 2H), 1.10 – 0.97 (m, 
2H), 0.25 (d, J = 0.9 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 158.7, 141.7, 131.0, 128.7, 128.3, 127.3, 127.2, 127.1, 125.1, 
114.1, 55.4, 43.1, 17.8, 13.9, 13.7, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 3023, 2960, 2929, 1607, 1510, 1491, 1450, 1293, 1429, 1175, 
1118, 1074, 1035, 962, 867. 
 
HRMS (TOF-ESI, m/z): calc’d for C20H24OSi [M+H]+: 309.1675; found: 309.1667. 
 
  
Si Me
MeO
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(S,E)-(3-(4-methoxyphenyl)-1-phenylallyl)dimethyl(phenyl)silane (3c) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and (chloro(phenyl)methyl)dimethyl(phenyl)silane (2c, 52.2 
mg, 0.2 mmol) according to General Procedure 7. The crude residue 
was purified by column chromatography (silica, 0 to 30% PhMe/hexane) to yield 3c (30.7 mg, 
43% yield) in 97% ee as a colorless oil.  
 
The reaction was also conducted on a larger reaction scale using alkenyl bromide 1 (1.70 g, 8.0 
mmol), chlorobenzyl silane 2c (1.044 g, 4.0 mmol), L1·NiCl2 (194 mg, 0.4 mmol), Mn0 powder 
(660 mg, 12 mmol), and cobalt phthalocyanine (114 mg, 0.2 mmol) in 8 mL NMP. The reaction 
was stirred at 5 °C for 2 days and subsequently purified by column chromatography (silica, 0 to 
30% PhMe/hexane) to yield 3c (600 mg, 42% yield) in 97% ee as a yellow oil.  
 
Rf = 0.48 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 3.7 min, 
tR (major) = 4.2 min. 
 [𝒂]𝑫𝟐𝟓	 = +22° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.40 – 7.37 (m, 3H), 7.35 – 7.31 (m, 2H), 7.26 – 7.19 (m, 4H), 
7.15 – 7.09 (m, 1H), 7.03 – 6.98 (m, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.37 (dd, J = 15.6, 9.7 Hz, 
1H), 6.24 (d, J = 15.6 Hz, 1H), 3.82 (s, 3H), 3.29 (d, J = 9.7 Hz, 1H), 0.32 (s, 6H). 
 
13C NMR (126 MHz, CDCl3): δ 158.6, 142.0, 136.8, 134.5, 131.1, 129.3, 128.3, 128.1, 128.0, 
127.6, 127.6, 127.0, 124.9, 114.0, 55.4, 43.4, -4.0, -4.5. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2956, 1606, 1510, 142, 1287, 1249, 1175, 1113, 1035, 831, 
814. 
 
HRMS (FAB, m/z): calc’d for C24H26OSi [M+·]+: 358.1753; found: 358.1749. 
 
 
  
SiMe2Ph
MeO
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(S,E)-(3-(4-methoxyphenyl)-1-phenylallyl)triethylsilane (3d) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and (chloro(phenyl)methyl)triethylsilane (2d, 48.2 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 2% Et2O/hexane) to yield 3d (10.9 mg, 16% 
yield, 93% clean, contains 7% unidentified silyl isomer) in 93% ee as a colorless oil. The yield is 
adjusted accordingly to (16 x 0.93 = 15% yield). 
 
Rf = 0.61 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 3.0 min, 
tR (major) = 3.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +73° (c = 0.3, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.30 – 7.23 (m, 4H), 7.19 – 7.15 (m, 2H), 7.14 – 7.09 (m, 1H), 
6.86 – 6.81 (m, 2H), 6.47 (dd, J = 15.6, 10.0 Hz, 1H), 6.30 (d, J = 15.6 Hz, 1H), 3.80 (s, 3H), 
3.25 (d, J = 10.0 Hz, 1H), 0.92 (t, J = 7.9 Hz, 9H), 0.61 – 0.56 (m, 6H). 
 
13C NMR (126 MHz, CDCl3): δ 158.6, 142.8, 131.2, 128.9, 128.5, 127.5, 127.1, 127.0, 124.8, 
114.0, 55.4, 41.0, 7.6, 2.6. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2953, 2875, 1936, 2910, 1607, 1510, 1493, 1467, 1456, 
1294, 1286, 1249, 115, 1036, 1010, 963. 
 
HRMS (TOF-ESI, m/z): calc’d for C22H30OSi [M+H–H2]+: 337.1988; found: 337.1964. 
 
  
SiEt3
MeO
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(S,E)-(3-(4-methoxyphenyl)-1-(4-(trifluoromethyl)phenyl)allyl)trimethylsilane (3e) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 
mg, 0.4 mmol) and (chloro(4-trifluoromethylphenyl)methyl)-
trimethylsilane (2e, 53.4 mg, 0.2 mmol) according to General 
Procedure 7. The crude material was dissolved in chilled (0 °C) 10% EtOAc/hexane while it was 
still cold, and filtered through a pad of silica in place of the acidic aqueous workup. Note: 
Complete decomposition of the product was observed when the crude reaction was warmed to 
room temperature and subjected to aqueous work up. The crude residue was purified by 
preparative TLC (silica, hexane to 20% toluene/hexane) to yield 3e (22.5 mg, 31% yield) in 96% 
ee as a colorless oil. When the reaction was conducted with an internal standard, the yield was 
determined to be 67% yield by 1H NMR. 
 
Rf = 0.56 (silica, 10% EtOAc/hexane). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 2.6 min, 
tR (major) = 3.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +25° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.53 (d, J = 7.8 Hz, 2H), 7.30 (d, J = 8.6 Hz, 2H), 7.24 (d, J = 
7.9 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 6.43 (dd, J = 15.6, 9.7 Hz, 1H), 6.33 (d, J = 15.5 Hz, 1H), 
3.81 (s, 3H), 3.19 (d, J = 9.7 Hz, 1H), 0.02 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.8, 147.2 (q, JC-F = 1.2 Hz), 130.7, 128.5, 127.3, 127.13 (q, 
JC-F = 32.2 Hz), 127.12, 126.9, 125.39 (q, JC-F = 3.8 Hz), 124.6 (q, JC-F = 271.5 Hz), 114.1, 55.4, 
44.0, -2.8. 
 
19F NMR (282 MHz, CDCl3): δ -65.3. 
 
FTIR (NaCl, thin film, cm-1): 2957, 2837, 1615, 1578, 1511, 1466, 1420, 1327, 1290, 1250, 
1163, 1121, 1070, 1036, 1016, 962, 866, 846. 
 
HRMS (FAB, m/z): calc’d for C20H23F3OSi [M+·]+: 364.1470; found: 364.1480. 
 
 
  
SiMe3
MeO CF3
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(S,E)-(1-(4-chlorophenyl)-3-(4-methoxyphenyl)allyl)trimethylsilane (3f) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and (chloro(4-chlorophenyl)methyl)trimethylsilane (2f, 
46.6 mg, 0.2 mmol) according to General Procedure 7. The crude 
residue was purified by column chromatography (silica, 0 to 2% Et2O/hexane) to yield 3f (45.7 
mg, 69% yield) in 96% ee as a colorless oil.  
 
Rf = 0.58 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 10% IPA in CO2, λ = 280 nm): tR (major) = 5.0 min, 
tR (minor) = 7.9 min. 
 [𝒂]𝑫𝟐𝟓	 = +21° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.32 – 7.28 (m, 2H), 7.28 (s, 2H), 7.11 – 7.06 (m, 2H), 6.89 – 
6.84 (m, 2H), 6.40 (dd, J = 15.5, 9.5 Hz, 1H), 6.32 (d, J = 15.6 Hz, 1H), 3.81 (s, 3H), 3.09 (d, J = 
9.5 Hz, 1H), 0.03 (d, J = 0.5 Hz, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.7, 141.3, 130.9, 130.3, 128.53, 128.52, 128.1, 127.5, 127.1, 
114.06, 55.4, 43.2, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 3029, 2956, 1899, 2835, 1608, 1510, 1490, 1292, 1249, 1176, 
1092, 1036, 1013, 963, 864, 841, 803. 
 
HRMS (TOF-ESI, m/z): calc’d for C19H23ClOSi [M+H–H2]+: 329.1128; found: 329.1138. 
 
  
SiMe3
MeO Cl
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(S,E)-(1-(4-bromophenyl)-3-(4-methoxyphenyl)allyl)trimethylsilane (3g) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and (chloro(4-bromophenyl)methyl)trimethylsilane (2g, 
55.5 mg, 0.2 mmol) according to General Procedure 7. The crude 
material was dissolved in chilled (0 °C) 10% EtOAc/hexane while it was still cold, and filtered 
through a pad of silica in place of the acidic aqueous workup. Note: Warming the reaction to 
room temperature and conducting an acidic workup resulted in unidentified side products that 
could not be separated from the desired product by column chromatography. The crude residue 
was purified by column chromatography (silica, hexane to 20% toluene/hexane) to yield 3g (32.7 
mg, 44% yield) in 97% ee as a colorless oil. When the reaction was conducted with an internal 
standard, the yield was determined to be 52% yield by 1H NMR analysis of the crude reaction 
mixture. 
 
Rf = 0.59 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 6.9 min, 
tR (major) = 9.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +15° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.39 (d, J = 8.5 Hz, 2H), 7.28 (d, J = 8.3 Hz, 2H), 7.01 (d, J = 
8.2 Hz, 2H), 6.84 (d, J = 8.8 Hz, 2H), 6.37 (dd, J = 15.6, 9.5 Hz, 1H), 6.30 (d, J = 15.6 Hz, 1H), 
3.81 (s, 3H), 3.06 (d, J = 9.4 Hz, 1H), 0.01 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.7, 141.8, 131.5, 130.9, 129.0, 128.1, 127.4, 127.1, 118.3, 
114.1, 55.5, 43.2, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 3022, 2954, 1898, 1606, 1510, 1486, 1464, 1291, 1248, 1175, 
1035, 1008, 962, 862, 840, 802. 
 
HRMS (TOF-ESI, m/z): calc’d for C19H23BrOSi [M+H–H2]+: 373.0623; found: 373.0615. 
  
SiMe3
MeO Br
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(S,E)-(1-(3-methoxyphenyl)-3-(4-methoxyphenyl)allyl)trimethylsilane (3h) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 
85.2 mg, 0.4 mmol) and (chloro(3-methoxyphenyl)methyl)-
trimethylsilane (2h, 45.8 mg, 0.2 mmol) according to General 
Procedure 7. The crude residue was purified by column chromatography (silica, 0 to 3% 
Et2O/hexane) to yield 3h (53.0 mg, 81% yield) in 97% ee as a colorless oil. 
 
Rf = 0.45 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 25% IPA in CO2, λ = 280 nm): tR (minor) = 2.8 min, 
tR (major) = 3.7 min. 
 [𝒂]𝑫𝟐𝟓	 = +16° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.34 – 7.28 (m, 2H), 7.22 (t, J = 7.9 Hz, 1H), 6.88 – 6.84 (m, 
2H), 6.79 – 6.74 (m, 1H), 6.74 – 6.68 (m, 2H), 6.45 (dd, J = 15.6, 9.8 Hz, 1H), 6.33 (d, J = 15.6 
Hz, 1H), 3.82 (s, 3H), 3.81 (s, 3H), 3.10 (d, J = 9.8 Hz, 1H), 0.05 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.7, 158.6, 144.4, 131.1, 129.3, 128.1, 127.7, 127.0, 119.9, 
114.0, 113.3, 109.7, 55.4, 55.2, 43.9, -2.6. 
 
FTIR (NaCl, thin film, cm-1): 3000, 2955, 2834, 1607, 1579, 1510, 1464, 1438, 1299, 1287, 
1248, 1174, 1148, 1038, 963, 838, 819. 
 
HRMS (TOF-ESI, m/z): calc’d for C20H26O2Si [M+H–H2]+: 325.1624; found: 325.1673. 
 
  
SiMe3
MeO
OMe
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(S,E)-(1,3-bis(4-methoxyphenyl)allyl)trimethylsilane (3i) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 
85.2 mg, 0.4 mmol) and (chloro(4-methoxyphenyl)methyl)-
trimethylsilane (2i, 45.8 mg, 0.2 mmol) according to General 
Procedure 7. The crude residue was purified by preparative TLC (silica, 10% EtOAc/hexane) to 
yield 3i (28.9 mg, 44% yield) in 96% ee as a colorless oil. 
 
Rf = 0.45 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 5.6 min, 
tR (major) = 6.8 min. 
 [𝒂]𝑫𝟐𝟓	 = +21° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.31 – 7.26 (m, 2H), 7.10 – 7.05 (m, 2H), 6.88 – 6.83 (m, 4H), 
6.41 (dd, J = 15.6, 9.6 Hz, 1H), 6.30 (d, J = 15.6 Hz, 1H), 3.81 (s, 3H), 3.80 (s, 3H), 3.05 (d, J = 
9.6 Hz, 1H), 0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.6, 157.1, 134.6, 131.2, 128.8, 128.2, 127.4, 127.0, 114.0, 
113.9, 55.43, 55.37, 42.5, -2.6. 
 
FTIR (NaCl, thin film, cm-1): 3000, 2954, 2834, 1608, 1509, 1464, 1441, 1297, 1289, 1248, 
1175, 1036, 964, 863, 839. 
 
HRMS (TOF-ESI, m/z): calc’d for C20H26O2Si [M+H–H2]+: 325.1624; found: 325.1605. 
  
SiMe3
MeO OMe
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 (S,E)-(1-(2-methoxyphenyl)-3-(4-methoxyphenyl)allyl)trimethylsilane (3j) 
Prepared from (E)-1-(2-bromovinyl)-4-methoxybenzene (1, 85.2 mg, 
0.4 mmol) and (chloro(2-methoxyphenyl)methyl)trimethylsilane (2j, 
45.8 mg, 0.2 mmol) according to General Procedure 7. The crude 
residue was purified by preparative TLC (silica, 10% EtOAc/hexane) to yield 3j (13.4 mg, 21% 
yield) in 95% ee as a colorless oil. 
 
Rf = 0.52 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 2.5 min, 
tR (major) = 3.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +9° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.31 – 7.27 (m, 2H), 7.21 (dd, J = 7.6, 1.7 Hz, 1H), 7.10 (ddd, J 
= 8.0, 7.3, 1.7 Hz, 1H), 6.93 (td, J = 7.5, 1.2 Hz, 1H), 6.87 – 6.82 (m, 3H), 6.48 (ddd, J = 15.6, 
10.0, 0.6 Hz, 1H), 6.33 (d, J = 15.6 Hz, 1H), 3.82 (s, 3H), 3.81 (s, 3H), 3.65 (d, J = 10.1 Hz, 1H), 
0.00 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 158.5, 156.0, 131.4, 131.3, 128.5, 127.5, 127.0, 125.4, 120.6, 
114.0, 110.4, 55.4, 55.2, 35.3, -2.6. 
 
FTIR (NaCl, thin film, cm-1): 2951, 2901, 2834, 1608, 1510, 1490, 1464, 1439, 1289, 1246, 
1174, 1032, 964, 837. 
 
HRMS (FAB, m/z): calc’d for C20H26O2Si [M+H]+: 327.1780; found: 327.1795. 
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(S,E)-trimethyl(1-phenyl-3-(p-tolyl)allyl)silane (6a) 
From (E)-1-(2-bromovinyl)-4-methylbenzene 5a. Prepared from (E)-
1-(2-bromovinyl)-4-methylbenzene (5a, 78.8 mg, 0.4 mmol) and 
(chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) 
according to General Procedure 7. The crude residue was purified by column chromatography 
(silica, 0 to 3% Et2O/hexane) to yield 6a (40.5 mg, 72% yield) in 93% ee as a colorless oil. 
 
From (E)-4-methylstyrenyl trifluoromethanesulfonate 8. Prepared from (E)-4-methylstyryl 
trifluoromethanesulfonate (8, 0.4 mmol, 2 equiv) and (chloro(phenyl)methyl)trimethylsilane (2a, 
39.8 mg, 0.2 mmol) according to General Procedure 7, but with the addition of an internal 
standard. The crude material was dissolved in 10% EtOAc/hexane and filtered through a pad of 
silica in place of the acidic aqueous workup. The yield of 6a was determined to be 57% yield by 
1H NMR, and the enantioselectivity was determined to be 97% ee following purification by 
preparative TLC. 
 
Rf = 0.24 (silica, hexane). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 7% IPA in CO2, λ = 245 nm): tR (major) = 3.9 min, 
tR (minor) = 9.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +28° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.36 – 7.27 (m, 4H), 7.22 – 7.12 (m, 5H), 6.59 (dd, J = 15.6, 
10.0 Hz, 1H), 6.38 (d, J = 15.6 Hz, 1H), 3.16 (d, J = 9.9 Hz, 1H), 2.37 (s, 3H), 0.06 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 142.6, 136.4, 135.5, 129.5, 129.3, 128.5, 128.1, 127.30, 125.9, 
124.8, 43.9, 21.3, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3023, 2955, 1639, 1595, 1512, 1496, 1450, 1248, 1211, 1183, 
1106, 1077, 1056, 963, 905, 840. 
 
HRMS (FAB, m/z): calc’d for C19H24Si [M+·]+: 280.1647; found: 280.1648. 
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 (S,E)-4-(3-phenyl-3-(trimethylsilyl)prop-1-en-1-yl)phenyl acetate (6b) 
Prepared from (E)-4-(2-bromovinyl)phenyl acetate (5b, 96.4 mg, 0.4 
mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 4% Et2O/hexane) to yield 6b (40.3 mg, 62% 
yield) in 93% ee as a colorless oil. 
 
Rf = 0.39 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 3.2 min, 
tR (major) = 3.8 min. 
 [𝒂]𝑫𝟐𝟓	 = +18° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.39 – 7.35 (m, 2H), 7.30 (dd, J = 8.3, 7.1 Hz, 2H), 7.18 – 7.12 
(m, 3H), 7.06 – 7.01 (m, 2H), 6.57 (dd, J = 15.6, 9.9 Hz, 1H), 6.36 (d, J = 15.6 Hz, 1H), 3.14 (d, 
J = 9.9 Hz, 1H), 2.31 (s, 3H), 0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 169.7, 149.4, 142.3, 136.1, 130.9, 128.5, 127.3, 127.2, 126.8, 
124.9, 121.7, 43.9, 21.3, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2956, 1761, 1600, 1505, 1369, 1248, 1211, 1196, 1166, 
1015, 910, 838. 
 
HRMS (TOF-ESI, m/z): calc’d for C20H24O2Si [M+H–H2]+: 323.1467; found: 323.1471. 
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(S,E)-trimethyl(1-phenyl-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)allyl)-
silane (6c) 
Prepared from (E)-1-(4-(2-bromovinyl)phenyl)-3,3,4,4-tetra-
methylborolane (5c, 123.6 mg, 0.4 mmol) and (chloro(phenyl)-
methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) according to 
General Procedure 7. The crude residue was purified by column 
chromatography (silica, 0 to 3% Et2O/hexane) to yield 6c (40.3 mg, 51% yield) in 91% ee as a 
white solid. Crystals of 6c were grown by vapor diffusion (CH2Cl2, pentane) to provide colorless 
needles suitable for X-ray crystallography. 
 
Rf = 0.52 (silica, 10% EtOAc/hexane, UV). 
 
m.p. = 138-142 °C 
 
Chiral SFC: (AD-H, 2.5 mL/min, 20% IPA in CO2, λ = 280 nm): tR (minor) = 3.8 min, 
tR (major) = 6.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +12° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.81 – 7.73 (m, 2H), 7.41 – 7.35 (m, 2H), 7.35 – 7.28 (m, 2H), 
7.21 – 7.12 (m, 3H), 6.70 (dd, J = 15.6, 10.0 Hz, 1H), 6.39 (d, J = 15.6 Hz, 1H), 3.16 (d, J = 10.0 
Hz, 1H), 1.36 (s, 12H), 0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 142.2, 141.0, 135.2, 131.9, 128.5, 128.2, 127.3, 125.3, 124.9, 
83.8, 44.2, 25.00, 24.97, -2.7. (C bonded to boron not observed) 
 
FTIR (NaCl, thin film, cm-1): 2976, 2955, 2915, 1607, 1398, 1361, 1321, 1268, 1248, 1144, 
1091, 964, 860, 839. 
 
HRMS (TOF-ESI, m/z): calc’d for C24H33BO2Si [M+H–H2]+: 391.2265; found: 391.2242. 
 
 
Special Refinement for Compound 6c  
Compound 6c crystallizes in the orthorhombic space group P212121 with one molecule in the 
asymmetric unit.  Data was collected with Mo-Kα radiation (λ = 0.71073 Å) at 270 K. The 
structure exhibits significant positional disorder of the pinacol boronate ring, which was 
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satisfactorily modeled over three positions with relative populations of 47%, 34%, and 19%. The 
1,2 and 1,3 distances of this moiety were restrained to be equivalent and refined with both Uij 
and enhanced rigid bond restraints. The absolute configuration was determined by anomalous 
dispersion (Flack = –0.02(6)); there was no discernible disorder of the chiral center of interest.24 
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Table S4.  Crystal data and structure refinement for 6c. 
CCDC Number  1547483 
Identification code  JLH-4-295 
Empirical formula  C24H33BO2Si 
Formula weight  392.40 
Temperature  270 K 
Wavelength  0.71073 Å 
Crystal system  Orthorhombic 
Space group  P212121 
Unit cell dimensions a = 6.4080(3) Å α = 90° 
 b = 12.5679(5) Å β = 90° 
 c = 30.4781(13) Å γ = 90° 
Volume 2454.56(18) Å3 
Z 4 
Density (calculated) 1.062 Mg/m3 
Absorption coefficient 0.111 mm-1 
F(000) 848 
Crystal size 0.18 x 0.13 x 0.06 mm3 
Theta range for data collection 2.578 to 27.515° 
Index ranges -8<=h<=8, -16<=k<=16, -39<=l<=39 
Reflections collected 31898 
Independent reflections 5646 [R(int) = 0.0848] 
Completeness to theta = 25.242° 99.9 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.7456 and 0.6970 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 5646 / 1045 / 421 
Goodness-of-fit on F2 1.037 
Final R indices [I>2sigma(I)] R1 = 0.0626, wR2 = 0.1005 
R indices (all data) R1 = 0.1483, wR2 = 0.1207 
Absolute structure parameter -0.02(6) 
Extinction coefficient n/a 
Largest diff. peak and hole 0.141 and -0.193 e.Å-3
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((S,2E,4E)-1,5-diphenylpenta-2,4-dien-1-yl)trimethylsilane (6d) 
Prepared from ((1E,3E)-4-bromobuta-1,3-dien-1-yl)benzene (5d, 83.6 
mg,  0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 
0.2 mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, hexane) to yield 6d (33.7 mg, 58% yield) in 94% ee 
as a colorless oil. 
 
Rf = 0.73 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 10% IPA in CO2, λ = 280 nm): tR (minor) = 6.1 min, 
tR (major) = 7.6 min. 
 [𝒂]𝑫𝟐𝟓	 = +23° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.43 – 7.38 (m, 2H), 7.35 – 7.28 (m, 4H), 7.24 – 7.19 (m, 1H), 
7.18 – 7.12 (m, 3H), 6.89 – 6.82 (m, 1H), 6.45 (d, J = 15.6 Hz, 1H), 6.28 – 6.18 (m, 2H), 3.12 – 
3.07 (m, 1H), 0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 142.2, 137.9, 135.2, 129.7, 129.5, 129.1, 128.7, 128.5, 127.3, 
127.1, 126.1, 124.8, 44.1, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3081, 3059, 3022, 2955, 1632, 1597, 1495, 1448, 1248, 1074, 
1056, 986, 840. 
 
HRMS (TOF-ESI, m/z): calc’d for C20H24Si [M+H–H2]+: 291.1569; found: 291.1566. 
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(S,E)-1-(6-phenyl-6-(trimethylsilyl)hex-4-en-1-yl)-1H-indole (6e) 
Prepared from (E)-1-(5-bromopent-4-en-1-yl)-1H-indole (5e, 105.7 
mg, 0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 
mg, 0.2 mmol) according to General Procedure 7. The crude 
residue was purified by column chromatography (silica, 0 to 6% Et2O/hexane) to yield 6e (45.1 
mg, 65% yield) in 92% ee as a faint blue oil (trace CoPc impurity). The 1H NMR spectrum 
shows minor impurities in the aryl region, therefore the purity of 6e was determined by 
quantitative NMR to be 90% pure. The yield is adjusted accordingly to (65 x 0.90 = 59% yield). 
 
Rf = 0.59 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 15% IPA in CO2, λ = 280 nm): tR (minor) = 7.7 min, 
tR (major) = 10.0 min. 
 [𝒂]𝑫𝟐𝟓	 = +10° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.71 – 7.68 (m, 1H), 7.37 (dq, J = 8.1, 0.9 Hz, 1H), 7.34 – 7.29 
(m, 2H), 7.27 – 7.23 (m, 1H), 7.18 – 7.11 (m, 5H), 6.55 (dd, J = 3.1, 0.8 Hz, 1H), 5.89 (ddt, J = 
15.0, 9.9, 1.4 Hz, 1H), 5.48 – 5.41 (m, 1H), 4.16 (t, J = 7.1 Hz, 2H), 2.96 (d, J = 9.9 Hz, 1H), 
2.16 – 2.09 (m, 2H), 2.00 – 1.93 (m, 2H), 0.02 (s, 9H).  
 
13C NMR (126 MHz, CDCl3): δ 142.9, 136.0, 130.8, 128.7, 128.4, 127.9, 127.5, 127.2, 124.7, 
121.4, 121.0, 119.3, 109.5, 101.0, 45.8, 43.0, 30.4, 30.2, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 2955, 1597, 1511, 1464, 1316, 1247, 1083, 968, 839. 
 
HRMS (FAB, m/z): calc’d for C23H29NSi [M+H]+: 348.2148; found: 348.2162. 
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(S,E)-(5-chloro-1-phenylpent-2-en-1-yl)trimethylsilane (6f) 
Prepared from (E)-1-bromo-4-chlorobut-1-ene (5f, 67.8 mg, 0.4 mmol) and 
(chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) according 
to General Procedure 7. The crude residue was purified by column 
chromatography (silica, hexane) to yield 6f (21.3 mg, 42% yield) in 95% ee as a colorless oil. 
When the reaction was conducted with an internal standard, the yield was determined to be 67% 
yield by 1H NMR. 
 
The reaction was also conducted on a larger reaction scale using vinyl bromide 5f (3.39 g, 20.0 
mmol), chlorobenzyl silane 2a (1.99 g, 10.0 mmol), L1·NiCl2 (486 mg, 1.0 mmol), Mn0 powder 
(1.64 g, 30.0 mmol), and cobalt phthalocyanine (286 mg, 0.5 mmol) in 20 mL NMP. The 
reaction was stirred at 5 °C for 4 days and subsequently purified by column chromatography 
(silica, hexane) to yield 6f (1.11 g, 44% yield) in 97% ee as a colorless oil. The remaining mixed 
fractions were not further purified. 
 
Rf = 0.25 (silica, hexane, KMnO4). 
 
Chiral SFC: (OD-H, 2.5 mL/min, 1% IPA in CO2, λ = 210 nm): tR (major) = 5.2 min, 
tR (minor) = 5.9 min. 
 [𝒂]𝑫𝟐𝟓	 = +25° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.29 – 7.23 (m, 2H), 7.13 – 7.09 (m, 1H), 7.09 – 7.05 (m, 2H), 
5.94 (ddt, J = 15.1, 10.0, 1.3 Hz, 1H), 5.40 (dddd, J = 15.0, 7.4, 6.6, 1.0 Hz, 1H), 3.58 – 3.48 (m, 
2H), 2.94 (d, J = 9.9 Hz, 1H), 2.59 – 2.46 (m, 2H), -0.02 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 142.6, 133.2, 128.4, 127.2, 124.7, 124.1, 44.8, 43.2, 36.2, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 3025, 2956, 2898, 159, 1494, 1450, 1248, 1081, 968, 840. 
 
HRMS (FAB, m/z): calc’d for C14H21ClSi [M+H]+: 253.1179; found: 253.1175.  
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(S,E)-5-phenyl-5-(trimethylsilyl)pent-3-en-1-ol (6g) 
Prepared from (E)-4-bromobut-3-en-1-ol (5g, 60.4 mg, 0.4 mmol) and 
(chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) according 
to General Procedure 7. The crude residue was purified by column 
chromatography (silica, 0 to 20% EtOAc/hexane) to yield 6g (20.5 mg, 39% yield) in 97% ee as 
a faint blue oil (trace CoPc impurity). 
 
The reaction was also conducted on a larger reaction scale using vinyl bromide 5g (300 mg, 2.0 
mmol), chlorobenzyl silane 2a (199 mg, 1.0 mmol), L1·NiCl2 (49 mg, 0.1 mmol), Mn0 powder 
(165 mg, 3.0 mmol), and cobalt phthalocyanine (29 mg, 0.05 mmol) in 2 mL NMP. The reaction 
was stirred at 5 °C for 2 days and subsequently purified by column chromatography (silica, 5 to 
30% Et2O/hexane) to yield 6g (97 mg, 41% yield) in 97% ee as a faint blue oil. 
 
Rf = 0.54 (silica, 25% EtOAc/hexane, CAM). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 2% MeOH in CO2, λ = 210 nm): tR (major) = 6.5 min, 
tR (minor) = 8.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +45° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.28 – 7.23 (m, 2H), 7.12 – 7.08 (m, 1H), 7.08 – 7.04 (m, 2H), 
5.93 (ddt, J = 15.1, 10.0, 1.3 Hz, 1H), 5.37 (dtd, J = 15.0, 7.1, 0.9 Hz, 1H), 3.62 (t, J = 6.4 Hz, 
2H), 2.94 (d, J = 9.9 Hz, 1H), 2.35 – 2.30 (m, 2H), 1.51 (s, 1H), -0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 142.8, 133.2, 128.4, 127.2, 124.7, 124.5, 62.4, 43.3, 36.4, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 3340, 3024, 2954, 289, 1597, 1494, 1450, 1258, 1248, 1081, 
1062, 1048, 1032, 967, 866, 839. 
 
HRMS (FAB, m/z): calc’d for C14H22OSi [M+H]+: 235.1518; found: 235.1528. 
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(S,E)-5-phenyl-5-(trimethylsilyl)pent-3-en-1-yl benzoate (6h) 
Prepared from (E)-4-bromobut-3-en-1-yl benzoate (5h, 102.0 mg, 
0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 
0.2 mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 6% Et2O/hexane) to yield 6h (44.9 mg, 66% 
yield) in 96% ee as a colorless oil. The 1H NMR spectrum shows minor impurities in the aryl 
region, therefore the purity of 6h was determined by quantitative NMR to be 97% pure. The 
yield is adjusted accordingly to (66 x 0.97 = 64% yield). 
 
Rf = 0.52 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 10% IPA in CO2, λ = 230 nm): tR (major) = 3.1 min, 
tR (minor) = 4.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +15° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 8.08 – 8.04 (m, 2H), 7.60 – 7.55 (m, 1H), 7.47 – 7.42 (m, 2H), 
7.31 – 7.25 (m, 2H), 7.16 – 7.12 (m, 1H), 7.12 – 7.07 (m, 2H), 6.00 (ddq, J = 15.1, 10.0, 1.2 Hz, 
1H), 5.49 (dtt, J = 14.8, 6.9, 0.8 Hz, 1H), 4.38 (t, J = 6.6 Hz, 2H), 2.97 (d, J = 9.9 Hz, 1H), 2.56 
(qd, J = 6.5, 1.1 Hz, 2H), -0.02 (d, J = 0.6 Hz, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 166.6, 142.6, 132.8, 132.7, 130.4, 129.6, 128.3 (2C), 127.1, 
124.6, 123.8, 64.7, 43.1, 32.4, -2.99. 
 
FTIR (NaCl, thin film, cm-1): 2956, 1722, 1601, 1493, 1452, 1314, 1275, 1176, 1114, 1070, 
1027, 967, 839. 
 
HRMS (TOF-ESI, m/z): calc’d for C21H26O2Si [M+H]+: 339.1780; found: 339.1755. 
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(S,E)-(7,7-dimethoxy-1-phenylhept-2-en-1-yl)trimethylsilane (6i) 
Prepared from (E)-1-bromo-6,6-dimethoxyhex-1-ene (5i, 89.2 mg, 0.4 
mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 
mmol) according to General Procedure 7. The crude material was 
dissolved in Et2O and filtered through a pad of silica in place of the acidic aqueous workup. The 
crude residue was purified by column chromatography (silica, 0 to 4% Et2O/hexane) to yield 6i 
(32.7 mg, 53% yield) in 97% ee as a colorless oil.  
 
Rf = 0.41 (silica, 10% EtOAc/hexane, CAM). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 1% IPA in CO2, λ = 235 nm): tR (minor) = 6.1 min, 
tR (major) = 6.7 min. 
 [𝒂]𝑫𝟐𝟓	 = +22° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.24 (ddd, J = 8.1, 7.2, 1.4 Hz, 2H), 7.11 – 7.04 (m, 3H), 5.80 
(ddt, J = 15.0, 9.9, 1.4 Hz, 1H), 5.39 (dtd, J = 14.9, 6.8, 0.9 Hz, 1H), 4.37 (t, J = 5.7 Hz, 1H), 
3.31 (s, 6H), 2.89 (d, J = 9.9 Hz, 1H), 2.07 (td, J = 7.4, 6.0 Hz, 2H), 1.64 – 1.58 (m, 2H), 1.48 – 
1.39 (m, 2H), -0.04 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 143.2, 129.8, 128.7, 128.3, 127.2, 124.5, 104.6, 52.7, 42.9, 
32.8, 32.1, 24.9, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2951, 2898, 2829, 1598, 1493, 1450, 1385, 1248, 1128, 
1070, 966, 839. 
 
HRMS (FAB, m/z): calc’d for C18H30O2Si [M+H–H2]+: 305.1937; found: 305.1940. 
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(S,E)-(8,8-dimethoxy-1-phenyloct-2-en-1-yl)trimethylsilane (6j) 
Prepared from (E)-1-bromo-7,7-dimethoxyhept-1-ene (5j, 94.9 mg, 
0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 
0.2 mmol) according to General Procedure 7. The crude material 
was dissolved in Et2O and filtered through a pad of silica in place of the acidic aqueous workup. 
The crude residue was purified by column chromatography (silica, 0 to 4% Et2O/hexane) to yield 
6j (36.7 mg, 57% yield) in 95% ee as a colorless oil. 
 
Rf = 0.41 (silica, 10% EtOAc/hexane, CAM). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 1% IPA in CO2, λ = 210 nm): tR (minor) = 6.0 min, 
tR (major) = 7.1 min. 
 [𝒂]𝑫𝟐𝟓	 = +18° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.31 – 7.25 (m, 2H), 7.15 – 7.07 (m, 3H), 5.82 (ddt, J = 15.0, 
9.9, 1.3 Hz, 1H), 5.43 (dtd, J = 14.9, 6.8, 0.9 Hz, 1H), 4.39 (t, J = 5.7 Hz, 1H), 3.35 (s, 3H), 3.34 
(s, 3H), 2.92 (d, J = 9.9 Hz, 1H), 2.15 – 2.04 (m, 2H), 1.69 – 1.60 (m, 2H), 1.49 – 1.35 (m, 4H), 
0.00 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 143.2, 129.5, 129.0, 128.3, 127.2, 124.5, 104.6, 52.70, 52.65, 
42.9, 32.8, 32.4, 29.8, 24.3, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 3024, 2948, 2859, 2829, 1597, 1493, 1450, 1248, 1127, 1079, 
1054, 965, 839. 
 
HRMS (FAB, m/z): calc’d for C19H32O2Si [M+·]+: 320.2172; found: 320.2166. 
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(S,E)-2-methoxy-5-(3-phenyl-3-(trimethylsilyl)prop-1-en-1-yl)pyridine (6k) 
Prepared from (E)-5-(2-bromovinyl)-2-methoxypyridine (5k, 85.6 mg, 
0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 4% Et2O/hexane) to yield 6k (40.6 mg, 68% 
yield) in 94% ee as a colorless oil.  
 
Rf = 0.45 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 1% IPA in CO2, λ = 280 nm): tR (minor) = 7.8 min, 
tR (major) = 9.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +35° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 8.07 (dt, J = 2.6, 0.6 Hz, 1H), 7.64 (ddd, J = 8.6, 2.5, 0.5 Hz, 
1H), 7.32 – 7.26 (m, 2H), 7.17 – 7.11 (m, 3H), 6.70 (dt, J = 8.6, 0.6 Hz, 1H), 6.48 (dd, J = 15.7, 
9.9 Hz, 1H), 6.29 (d, J = 15.6 Hz, 1H), 3.93 (s, 3H), 3.12 (d, J = 9.9 Hz, 1H), 0.02 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 163.1, 144.7, 142.3, 135.3, 130.1, 128.5, 127.4, 127.2, 124.9, 
124.2, 110.8, 53.6, 44.0, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3022, 2951, 2899, 1600, 1567, 1492, 1384, 1287, 1249, 1028, 
959, 838. 
 
HRMS (FAB, m/z): calc’d for C18H23NOSi [M+H]+: 298.1627; found: 298.1616. 
 
  
SiMe3
NMeO
   
 
S68 
(S,E)-2-methoxy-5-(3-phenyl-3-(trimethylsilyl)prop-1-en-1-yl)pyrimidine (6l) 
Prepared from (E)-5-(2-bromovinyl)-2-methoxypyrimidine (5l, 86.0 mg, 
0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 20% Et2O/hexane) to yield 6l (26.2 mg, 44% 
yield) in 94% ee as a faint blue oil (trace CoPc impurity). 
 
Rf = 0.18 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 5% IPA in CO2, λ = 254 nm): tR (minor) = 11.7 min, 
tR (major) = 13.2 min. 
 [𝒂]𝑫𝟐𝟓	 = +34° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 8.47 (s, 2H), 7.32 – 7.27 (m, 2H), 7.17 – 7.10 (m, 3H), 6.56 (dd, 
J = 15.8, 9.9 Hz, 1H), 6.21 (d, J = 16.0 Hz, 1H), 4.00 (s, 3H), 3.12 (dd, J = 9.9, 1.0 Hz, 1H), 0.02 
(s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 164.5, 156.2, 141.6, 132.6, 128.7, 127.2, 125.7, 125.1, 120.5, 
55.0, 44.4, -2.7. 
 
FTIR (NaCl, thin film, cm-1): 3023, 2956, 2899, 1593, 1553, 1473, 1410, 1330, 1248, 1047, 
1030, 963, 840. 
 
HRMS (FAB, m/z): calc’d for C17H22N2OSi [M+H]+: 299.1580; found: 299.1591. 
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S69 
(S,E)-1-(6-phenyl-6-(trimethylsilyl)hex-4-en-1-yl)pyrrolidine-2,5-dione (6m) 
Prepared from (E)-1-(hex-4-en-1-yl)pyrrolidine-2,5-dione (5m, 98.4 
mg, 0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 39.8 
mg, 0.2 mmol) according to General Procedure 7. The crude residue 
was purified by column chromatography (silica, 0 to 30% acetone/hexane) to yield 6m (42.0 mg, 
64% yield) in 97% ee as a faint blue oil (trace CoPc impurity). 
 
The reaction was also conducted on a larger reaction scale using vinyl bromide 5m (492 mg, 2.0 
mmol), chlorobenzyl silane 2a (199 mg, 1.0 mmol), L1·NiCl2 (49 mg, 0.1 mmol), Mn0 powder 
(165 mg, 3.0 mmol), and cobalt phthalocyanine (29 mg, 0.05 mmol) in 2 mL NMP. The reaction 
was stirred at 5 °C for 4 days and subsequently purified by column chromatography (silica, 0 to 
30% acetone/hexane) to yield 6m (196 mg, 59% yield) in 97% ee as a faint blue oil. 
 
Rf = 0.53 (silica, 30% acetone/hexane, CAM). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 5% IPA in CO2, λ = 210 nm): tR (minor) = 6.0 min, 
tR (major) = 6.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +15° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.23 (tt, J = 7.9, 1.8 Hz, 2H), 7.10 – 7.06 (m, 1H), 7.06 – 7.03 
(m, 2H), 5.82 (ddt, J = 15.1, 10.0, 1.4 Hz, 1H), 5.36 (dtd, J = 15.1, 6.7, 0.9 Hz, 1H), 3.53 – 3.49 
(m, 2H), 2.88 (d, J = 10.0 Hz, 1H), 2.63 (q, J = 1.4 Hz, 4H), 2.11 – 2.02 (m, 2H), 1.73 – 1.58 (m, 
2H), -0.05 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 177.4, 143.0, 130.4, 128.3, 127.4, 127.2, 124.6, 43.0, 38.7, 
30.2, 28.2, 27.7, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 2950, 1774, 1703, 1437, 1402, 1369, 1344, 1248, 1158, 1129, 
840. 
 
HRMS (FAB, m/z): calc’d for C19H27NO2Si [M+H]+: 330.1889; found: 330.1880. 
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S70 
(S,E)-1-(6-phenyl-6-(trimethylsilyl)hex-4-en-1-yl)pyrrolidin-2-one (6n) 
Prepared from (E)-1-(5-bromopent-4-en-1-yl)pyrrolidin-2-one (5n, 
92.8 mg, 0.4 mmol) and (chloro(phenyl)methyl)trimethylsilane (2a, 
39.8 mg, 0.2 mmol) according to General Procedure 7. The crude 
residue was purified by column chromatography (silica, 0 to 30% acetone/hexane) to yield 6n 
(30.6 mg, 48% yield) in 96% ee as a faint blue oil (trace CoPc impurity). 
 
Rf = 0.44 (silica, 30% acetone/hexane, CAM). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 5% IPA in CO2, λ = 210 nm): tR (major) = 6.4 min, 
tR (minor) = 8.6 min. 
 [𝒂]𝑫𝟐𝟓	 = +26° (c = 0.5, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.26 – 7.21 (m, 2H), 7.11 – 7.06 (m, 1H), 7.06 – 7.03 (m, 2H), 
5.81 (ddt, J = 15.1, 10.0, 1.4 Hz, 1H), 5.38 (dtd, J = 14.8, 6.8, 0.9 Hz, 1H), 3.39 – 3.33 (m, 2H), 
3.28 (t, J = 7.4 Hz, 2H), 2.89 (d, J = 10.0 Hz, 1H), 2.37 (t, J = 8.1 Hz, 2H), 2.09 – 2.03 (m, 2H), 
2.00 (ddd, J = 14.2, 8.1, 6.9 Hz, 2H), 1.59 (qt, J = 7.8, 3.4 Hz, 2H), -0.04 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 175.0, 143.1, 130.2, 128.4, 127.8, 127.2, 124.6, 47.3, 43.0, 
42.4, 31.2, 30.3, 27.7, 18.0, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 2923, 2862, 1690, 1494, 1462, 1426, 1285, 1247, 839. 
 
HRMS (FAB, m/z): calc’d for C19H29NOSi [M+H]+: 316.2087; found: 316.2097. 
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S71 
(S,E)-(3-(3-methoxyphenyl)prop-1-ene-1,3-diyl)bis(trimethylsilane) (6o) 
Prepared from (E)-(2-bromovinyl)trimethylsilane (5o, 71.7 mg, 0.4 
mmol) and (chloro(3-methoxyphenyl)methyl)trimethylsilane (2h, 45.8 
mg, 0.2 mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 15% toluene/hexane) to yield 6o (42.0 mg, 72% 
yield) in 93% ee as a colorless oil. 
 
Rf = 0.69 (silica, 5% Et2O/hexane, CAM). 
 
Chiral HPLC: (OD-H, 1.0 mL/min, hexane, λ = 230 nm): tR (minor) = 4.5 min, 
tR (major) = 4.8 min. 
 [𝒂]𝑫𝟐𝟓	 = +26° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.20 (t, J = 7.9 Hz, 1H), 6.73 – 6.63 (m, 3H), 6.33 (dd, J = 18.3, 
9.4 Hz, 1H), 5.57 (dd, J = 18.4, 1.1 Hz, 1H), 3.81 (s, 3H), 3.02 (dd, J = 9.3, 1.0 Hz, 1H), 0.08 (s, 
9H), -0.02 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.7, 145.8, 144.0, 129.3, 127.8, 119.9, 113.3, 109.6, 55.2, 
48.4, -0.9, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 2954, 2898, 2834, 1596, 1486, 1466, 1451, 1436, 1284, 1248, 
1148, 1054, 988, 868, 838. 
 
HRMS (EI, m/z): calc’d for C16H28OSi2 [M+·]+: 292.1679; found: 292.1690. 
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S72 
(S,E)-(1-(3-methoxyphenyl)but-2-en-1-yl)trimethylsilane (6p) 
Prepared from (E)-1-bromoprop-1-ene (5p, 48.4 mg, 0.4 mmol) and 
(chloro(3-methoxyphenyl)methyl)trimethylsilane (2h, 45.8 mg, 0.2 mmol) 
according to General Procedure 7. The crude residue was purified by 
column chromatography (silica, 0 to 10% toluene/hexane) to yield 6p (22.1 mg, 47% yield) in 
96% ee as a colorless oil. 
 
The reaction was also conducted with 1-bromoprop-1-ene (3:1 cis and trans mixture) (96.8 mg, 
0.8 mmol, 4 equiv) and (chloro(3-methoxyphenyl)methyl)trimethylsilane (2h, 45.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was purified by column 
chromatography (silica, 0 to 20% toluene/hexane) to yield 6p (12.5 mg, 27% yield) as a mixture 
of isomers (approx. 4 compounds, E allylic silane is the major product). 
 
Rf = 0.63 (silica, 5% Et2O/hexane, CAM). 
 
Chiral SFC: (OD-H, 2.5 mL/min, 3% IPA in CO2, λ = 235 nm): tR (major) = 3.4 min, 
tR (minor) = 4.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +20° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.20 – 7.13 (m, 1H), 6.69 – 6.60 (m, 3H), 5.78 (ddq, J = 14.9, 
10.0, 1.6 Hz, 1H), 5.41 (dqd, J = 15.0, 6.4, 0.9 Hz, 1H), 3.79 (s, 3H), 2.86 (d, J = 10.0 Hz, 1H), 
1.70 (ddd, J = 6.4, 1.6, 0.6 Hz, 3H), -0.04 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.6, 145.0, 130.2, 129.2, 123.7, 119.9, 113.2, 109.6, 55.2, 
43.1, 18.3, -2.8. 
 
FTIR (NaCl, thin film, cm-1): 2956, 2917, 1598, 1579, 1487, 1436, 1290, 1258, 1247, 1149, 
1050, 851, 838. 
 
HRMS (TOF-ESI, m/z): calc’d for C14H22OSi [M+H]+: 235.1518; found: 235.1498. 
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S73 
(S,E)-(3-(furan-2-yl)-1-(3-methoxyphenyl)allyl)trimethylsilane (6q) 
Prepared from (E)-2-(2-bromovinyl)furan (5q, 69.2 mg, 0.4 mmol) and 
(chloro(3-methoxyphenyl)methyl)trimethylsilane (2h, 45.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was purified 
by column chromatography (silica, 0 to 20% toluene/hexane) to yield 6q (35.2 mg, 61% yield) in 
95% ee as a yellow oil. 
 
Rf = 0.38 (silica, 5% Et2O/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 1% IPA in CO2, λ = 280 nm): tR (minor) = 9.3 min, 
tR (major) = 10.3 min. 
 [𝒂]𝑫𝟐𝟓	 = +13° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.31 (dd, J = 1.9, 0.7 Hz, 1H), 7.20 (td, J = 7.6, 1.0 Hz, 1H), 
6.76 – 6.72 (m, 1H), 6.71 – 6.66 (m, 2H), 6.54 (dd, J = 15.6, 10.0 Hz, 1H), 6.35 (dd, J = 3.2, 1.8 
Hz, 1H), 6.17 (dd, J = 15.6, 1.0 Hz, 1H), 6.10 (d, J = 3.2 Hz, 1H), 3.81 (s, 3H), 3.04 (d, J = 9.8 
Hz, 1H), 0.03 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.7, 153.6, 143.9, 141.2, 129.43, 129.38, 120.0, 116.8, 113.4, 
111.2, 109.9, 105.8, 55.3, 44.0, -2.6. 
 
FTIR (NaCl, thin film, cm-1): 2956, 2899, 2835, 1598, 1580,1488, 1452, 1465, 1436, 1289, 
1250, 1150, 1049, 1012, 960, 839. 
 
HRMS (FAB, m/z): calc’d for C17H22O2Si [M+·]+: 286.1389; found: 286.1377. 
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S74 
(S,E)-(1-(3-methoxyphenyl)-3-(thiophen-2-yl)allyl)trimethylsilane (6r) 
Prepared from (E)-2-(2-bromovinyl)thiophene (5r, 75.6 mg, 0.4 mmol) 
and (chloro(3-methoxyphenyl)methyl)trimethylsilane (2h, 45.8 mg, 0.2 
mmol) according to General Procedure 7. The crude residue was 
purified by column chromatography (silica, 0 to 20% toluene/hexane) to yield 6r (34.3 mg, 57% 
yield) in 95% ee as a yellow oil. 
 
Rf = 0.44 (silica, 5% Et2O/hexane, UV). 
 
Chiral SFC: (OJ-H, 2.5 mL/min, 5% IPA in CO2, λ = 280 nm): tR (minor) = 4.4 min, 
tR (major) = 5.5 min. 
 [𝒂]𝑫𝟐𝟓	 = +27° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.25 – 7.18 (m, 1H), 7.08 (dt, J = 5.1, 0.9 Hz, 1H), 6.94 (dd, J = 
5.1, 3.5 Hz, 1H), 6.87 – 6.84 (m, 1H), 6.76 – 6.71 (m, 1H), 6.71 – 6.66 (m, 2H), 6.49 (d, J = 15.6 
Hz, 1H), 6.42 (dd, J = 15.4, 9.2 Hz, 1H), 3.81 (s, 3H), 3.06 (d, J = 9.2 Hz, 1H), 0.04 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.7, 143.8, 143.4, 130.5, 129.4, 127.4, 124.0, 122.9, 121.5, 
119.9, 113.4, 109.9, 55.3, 43.9, -2.6. 
 
FTIR (NaCl, thin film, cm-1): 3021, 2998, 2954, 2834, 1604, 1598, 1580, 1488, 1465, 1451, 
1435, 1288, 1258, 1248, 1148, 1048, 952, 838. 
 
HRMS (FAB, m/z): calc’d for C17H22OSSi [M+·]+: 302.1161; found: 302.1168. 
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S75 
(S,E)-tert-butyl((4-(3-methoxyphenyl)-4-(trimethylsilyl)but-2-en-1-yl)oxy)dimethylsilane (6s) 
Prepared from (E)-((3-bromoallyl)oxy)(tert-butyl)dimethylsilane 
(5s, 100.5 mg, 0.4 mmol) and (chloro(3-methoxyphenyl)methyl)-
trimethylsilane (2h, 45.8 mg, 0.2 mmol) according to General 
Procedure 7. The crude residue was purified by column chromatography (10% AgNO3 on silica, 
0 to 4% Et2O/hexane) to yield 6s (45.1 mg, 62% yield) in 97% ee as a colorless oil.  
 
Rf = 0.47 (silica, 5% Et2O/hexane, CAM). 
 
Chiral SFC: (OD-H, 2.5 mL/min, 2% IPA in CO2, λ = 210 nm): tR (major) = 5.1 min, 
tR (minor) = 7.4 min. 
 [𝒂]𝑫𝟐𝟓	 = +14° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.17 (t, J = 7.9 Hz, 1H), 6.69 – 6.60 (m, 3H), 6.01 (ddt, J = 
15.1, 9.9, 1.5 Hz, 1H), 5.52 (dtd, J = 15.0, 5.4, 1.0 Hz, 1H), 4.17 (dd, J = 5.4, 1.5 Hz, 2H), 3.79 
(s, 3H), 2.93 (d, J = 9.9 Hz, 1H), 0.92 (s, 9H), 0.07 (s, 6H), -0.02 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.6, 144.3, 130.3, 129.2, 127.9, 119.9, 113.7, 109.8, 64.1, 
55.2, 42.9, 26.1, 18.5, -2.8, -4.93, -4.95. 
 
FTIR (NaCl, thin film, cm-1): 2955, 2930, 2896, 2857, 1599, 1580, 1488, 1464, 1249, 1149, 
1031, 1102, 1050, 967, 837. 
 
HRMS (FAB, m/z): calc’d for C20H36O2Si2 [M+H–H2]+: 363.2176; found: 363.2193. 
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S76 
((4S,E)-1-(3-methoxyphenyl)-4,8-dimethylnona-2,7-dien-1-yl)trimethylsilane ((rac)-6tu) 
Prepared from (S,E)-1-bromo-3,7-dimethylocta-1,6-diene (5tu, 
86.9 mg, 0.4 mmol) and (chloro(3-methoxyphenyl)methyl)-
trimethylsilane (2h, 45.8 mg, 0.2 mmol) according to General 
Procedure 7, with the exception of racemic L1 (7.8 mg, 0.022 mmol) and NiCl2(dme) (4.4 mg, 
0.02 mmol) in place of (3R,8S)-L1·NiCl2. The crude residue was purified by column 
chromatography (silica, 0 to 15% toluene/hexane) to yield (1-rac,4S)-6tu (38.3 mg, 58% yield) 
in 2:1 dr (determined by NMR analysis of the purified product) as a colorless oil. Spectral data 
for each diastereomer are reported below. 
 
Rf = 0.63 (silica, 5% Et2O/hexane, CAM). 
 [𝒂]𝑫𝟐𝟓	 = +26° (c = 1.0, CHCl3). 
 
FTIR (NaCl, thin film, cm-1): 2958, 2913, 1598, 1580, 1487, 1451, 1436, 1258, 1248, 1148, 
1048, 966, 837. 
 
HRMS (FAB, m/z): calc’d for C21H34OSi [M+H]+: 331.2457; found: 331.2455. 
 
 ((1S,4S,E)-1-(3-methoxyphenyl)-4,8-dimethylnona-2,7-dien-1-yl)trimethylsilane ((S,S)-6t) 
Prepared from (S,E)-1-bromo-3,7-dimethylocta-1,6-diene (5tu, 
86.9 mg, 0.4 mmol) and (chloro(3-methoxyphenyl)methyl)-
trimethylsilane (2h, 45.8 mg, 0.2 mmol) according to General 
Procedure 7. The crude residue was purified by column chromatography (silica, 0 to 15% 
toluene/hexane) to yield (1S,4S)-6t (45.8 mg, 69% yield) in 40:1 dr (determined by NMR 
analysis of the purified product) as a colorless oil.  
 [𝒂]𝑫𝟐𝟓	 = +43° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.21 – 7.14 (m, 1H), 6.70 – 6.62 (m, 3H), 5.73 (ddd, J = 15.1, 
10.0, 1.0 Hz, 1H), 5.26 (ddd, J = 15.0, 8.0, 0.9 Hz, 1H), 5.14 (tdq, J = 7.2, 2.9, 1.4 Hz, 1H), 3.80 
(s, 3H), 2.87 (d, J = 9.9 Hz, 1H), 2.19 – 2.09 (m, 1H), 2.08 – 1.91 (m, 2H), 1.71 (q, J = 1.3 Hz, 
3H), 1.62 (d, J = 1.3 Hz, 3H), 1.36 – 1.29 (m, 2H), 0.98 (d, J = 6.7 Hz, 3H), -0.02 (s, 9H). 
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S77 
13C NMR (126 MHz, CDCl3): δ 159.6, 145.1, 135.3, 131.3, 129.2, 127.5, 124.9, 119.9, 113.2, 
109.5, 55.2, 43.0, 37.6, 37.1, 26.2, 25.9, 21.3, 17.9, -2.7. 
 
 
((1R,4S,E)-1-(3-methoxyphenyl)-4,8-dimethylnona-2,7-dien-1-yl)trimethylsilane ((R,S)-6u) 
Prepared from (S,E)-1-bromo-3,7-dimethylocta-1,6-diene (5tu, 
86.9 mg, 0.4 mmol) and (chloro(3-methoxyphenyl)methyl)-
trimethylsilane (2h, 45.8 mg, 0.2 mmol) according to General 
Procedure 7, with the exception of the (3S,8R)-L1·NiCl2 catalyst (9.7 mg, 0.02 mmol) in place of 
the (3R,8S)-L1·NiCl2 catalyst. The crude residue was purified by column chromatography 
(silica, 0 to 15% toluene/hexane) to yield (1R,4S)-6u (28.4 mg, 43% yield) in 1:19 dr 
(determined by NMR analysis of the purified product) as a colorless oil.   
 [𝒂]𝑫𝟐𝟓	 = –9° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.19 – 7.13 (m, 1H), 6.69 – 6.60 (m, 3H), 5.75 – 5.67 (m, 1H), 
5.28 (ddd, J = 15.1, 7.7, 0.9 Hz, 1H), 5.08 (tdq, J = 7.2, 2.9, 1.5 Hz, 1H), 3.79 (s, 3H), 2.87 (d, J 
= 9.9 Hz, 1H), 2.18 – 2.08 (m, 1H), 1.98 – 1.90 (m, 2H), 1.67 (q, J = 1.3 Hz, 3H), 1.55 (d, J = 
0.8 Hz, 3H), 1.33 – 1.25 (m, 2H), 1.00 (d, J = 6.7 Hz, 3H), -0.04 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 159.6, 145.1, 135.2, 131.3, 129.1, 127.3, 124.9, 119.9, 113.2, 
109.5, 55.2, 42.9, 37.5, 36.7, 26.1, 25.9, 21.2, 17.8, -2.8. 
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S78 
(S,E)-trimethyl(1-phenylbut-2-en-1-yl)silane (S20) 
Prepared from (E)-1-bromoprop-1-ene (5p, 48.4 mg, 0.4 mmol) and 
(chloro(phenyl)methyl)trimethylsilane (2a, 39.8 mg, 0.2 mmol) according to 
General Procedure 7. The reaction provided the desired product in 54% yield 
by 1H NMR with an internal standard. The crude residue was purified by column 
chromatography (column 1 – silica, hexane and column 2 – 5% AgNO3 doped silica, 1% 
Et2O/hexane) to yield 7.5 mg (18% yield) of S20 as a colorless oil. Spectral data matched those 
reported in the literature.25  
 
The product was analyzed by optical rotation to give [𝒂]𝑫𝟐𝟓	 = +23° (c = 0.75, CHCl3) and by 
comparison to a known literature value (R-isomer (94% ee), [𝒂]𝑫𝟐𝟓	 = –40.1° (c = 2.0, CHCl3)) we 
have assigned our product as the S-isomer.25 
 
  
Me
SiMe3
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6. Demonstration of Synthetic Utility of Allylic Silanes 
a. Products from Allylic Silanes 
(3R,4R,E)-6-(3-methoxyphenyl)-4-methylhex-5-en-3-ol (S21) 
 
To a 2 dram vial equipped with a magnetic stir bar was added 6p (46.9 mg, 0.2 mmol, 1 equiv, 
97% ee) and 100 mg oven-dried 4 Å molecular sieves, and then placed under inert atmosphere 
(Ar). The allylic silane was dissolved in 2.0 mL anhydrous CH2Cl2 (0.1 M) and the freshly 
distilled propionaldehyde (29 µL, 0.4 mmol, 2.0 equiv) was added via syringe. The reaction was 
cooled to –78 °C and stirred for 5 minutes, before the TiCl4 (240 µL, 1.0 M in CH2Cl2, 0.24 
mmol, 1.2 equiv) was added dropwise down the side of the vial. The reaction continued to stir at 
–78 °C for 10 minutes, before being quenched with H2O (0.4 mL) at –78 °C and warmed to room 
temperature. The aqueous layer was extracted with Et2O (3 x 20 mL), and the combined organic 
layers were dried with Na2SO4, filtered, and concentrated under reduced pressure. The crude 
material was purified by column chromatography (silica, 0 to 20% Et2O/hexane) to yield 33.2 
mg of S21 (75% yield) in 97% ee as a colorless oil. Absolute and relative stereochemistry was 
assigned based on literature precedence.26 
 
Rf = 0.48 (silica, 30% EtOAc/hexane, UV).  
 
Chiral SFC: (OB-H, 2.5 mL/min, 10% IPA in CO2, λ = 254 nm): tR (minor) = 4.8 min, 
tR (major) = 6.2 min.  
 [𝒂]𝑫𝟐𝟓	 = +47° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.22 (t, J = 7.9 Hz, 1H), 6.97 (ddt, J = 7.7, 1.5, 0.7 Hz, 1H), 
6.91 (dd, J = 2.6, 1.6 Hz, 1H), 6.78 (ddd, J = 8.2, 2.6, 0.9 Hz, 1H), 6.41 (dt, J = 15.9, 0.7 Hz, 
1H), 6.18 (dd, J = 15.9, 8.0 Hz, 1H), 3.82 (s, 3H), 3.49 (ddd, J = 8.9, 5.3, 3.7 Hz, 1H), 2.45 
(dqdd, J = 8.0, 6.8, 5.3, 1.2 Hz, 1H), 1.62 (dqd, J = 13.9, 7.5, 3.8 Hz, 1H), 1.58 (s, 1H), 1.48 – 
1.38 (m, 1H), 1.14 (d, J = 6.8 Hz, 3H), 1.00 (t, J = 7.4 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 159.9, 139.0, 133.3, 130.3, 129.6, 118.9, 112.9, 111.5, 76.8, 
55.3, 42.9, 27.3, 15.1, 10.5. 
 
EtCHO, TiCl4, 4 Å MS Et
OH
Me
CH2Cl2, –78 °C
Me
SiMe3
OMe OMe
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FTIR (NaCl, thin film, cm-1): 3401, 2962, 2935, 2875, 2835, 1599, 1579, 1489, 1464, 1457, 
1433, 1375, 1318, 1289, 1264, 1157, 1048, 971. 
 
HRMS (FAB, m/z): calc’d for C14H20O2 [M+H]+: 221.1542; found: 221.1531. 
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tert-butyl(((3R,4R,E)-6-(3-methoxyphenyl)-4-methylhex-5-en-3-yl)oxy)diphenylsilane (S22) 
 
Alcohol S21 (24.2 mg, 0.11 mmol, 1 equiv) was added to a 20 mL scintillation vial equipped 
with a magnetic stir bar, placed under inert atmosphere (N2), and dissolved in 2 mL CH2Cl2. The 
tert-butyldiphenylchlorosilane (TBDPSCl, 84 uL, 0.33 mmol, 3 equiv), imidazole (30 mg, 0.44 
mmol, 4 equiv), and 4-dimethylaminopyridine (DMAP, 1.3 mg, 0.011 mmol, 0.10 equiv) were 
added, and the reaction was heated to 40 °C and stirred for 24 hours. The reaction was then 
cooled to room temperature, quenched with aq. NH4Cl (20 mL), and extracted with pentane (3 x 
20 ml). The combined organic layers were dried with MgSO4, filtered, and concentrated under 
reduced pressure. The crude material was purified by column chromatography (silica, 0 to 3% 
Et2O/hexane) to yield 47.6 mg of S22 (97% yield) as a colorless oil. 
 
Rf = 0.42 (silica, 5% Et2O/hexane, UV). 
 [𝒂]𝑫𝟐𝟓	 = +99° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.73 – 7.69 (m, 4H), 7.46 – 7.40 (m, 2H), 7.40 – 7.32 (m, 4H), 
7.22 (t, J = 7.9 Hz, 1H), 6.90 (dt, J = 7.7, 1.2 Hz, 1H), 6.87 (dd, J = 2.6, 1.6 Hz, 1H), 6.78 (ddd, 
J = 8.2, 2.6, 0.9 Hz, 1H), 6.37 – 6.28 (m, 2H), 3.82 (s, 3H), 3.69 (ddd, J = 6.3, 5.4, 4.0 Hz, 1H), 
2.55 – 2.47 (m, 1H), 1.57 – 1.41 (m, 2H), 1.10 (s, 9H), 1.09 (d, J = 6.9 Hz, 3H), 0.76 (t, J = 7.4 
Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 159.8, 139.5, 136.22, 136.17, 134.9, 134.7, 134.4, 129.6, 
129.53, 129.50, 129.0, 127.6, 127.5, 118.9, 112.7, 111.2, 78.6, 55.3, 41.1, 27.3, 27.0, 19.7, 14.6, 
10.0, 1.2. 
 
FTIR (NaCl, thin film, cm-1): 3071, 3048, 2963, 2932, 2857, 1598, 1579, 1488, 1464, 1428, 
1377, 1288, 1265, 1192, 1157, 1110, 1049, 1018, 970, 821. 
 
HRMS (FAB, m/z): calc’d for C30H38O2Si [M+H–H2]+: 457.2563; found: 457.2556. 
 
  
Et
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(2R,3R)-3-((tert-butyldiphenylsilyl)oxy)-2-methylpentan-1-ol (S23) 
 
Alkene S22 (45.9 mg, 0.1 mmol, 1 equiv) was dissolved in 10 mL of CH2Cl2 in a 25 mL round 
bottom flask, cooled to –78 °C, and O2 was bubbled through the solution for 2 minutes. The 
ozone generator was turned on and a mixture of O3/O2 was bubbled through the reaction until the 
complete consumption of S22 by TLC (approx. 20 minutes, at which time the solution turned 
blue). The ozone generator was turned off and N2 was bubbled through the solution for 2 
minutes. Sodium borohydride (75.6 mg, 2.0 mmol, 20 equiv) and dimethylsulfide (145 µL, 2.0 
mmol, 20 equiv) were added, the reaction was stirred overnight at room temperature, then 
quenched with aq. NH4Cl (10 mL) and extracted with Et2O (3 x 10 mL). The combined organic 
layers were dried with MgSO4, filtered, and concentrated. The crude material was dissolved in 
5.0 mL of CH2Cl2 and 5.0 mL of MeOH, cooled to 0 °C, and sodium borohydride (37.8 mg, 1.0 
mmol, 10 equiv) was added. The reaction was stirred at 0 °C and warmed to room temperature 
over the course of 3 hours. The reaction was quenched with aq. NH4Cl (10 mL) and extracted 
with Et2O (3 x 10 mL). The combined organic layers were dried with MgSO4, filtered, and 
concentrated under reduced pressure. The crude residue was purified by column chromatography 
(silica, 0 to 25% Et2O/hexane) to yield 24.4 mg of S23 (68% yield) as a colorless oil. 
 
Rf = 0.42 (silica, 20% EtOAc/hexane, UV/anisaldehyde (stains dark blue)). 
 [𝒂]𝑫𝟐𝟓	 =  –8° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.75 – 7.66 (m, 4H), 7.48 – 7.36 (m, 6H), 3.75 (ddd, J = 7.3, 
6.1, 2.5 Hz, 1H), 3.66 (t, J = 9.3 Hz, 1H), 3.51 (dt, J = 10.3, 4.9 Hz, 1H), 1.95 – 1.87 (m, 1H), 
1.86 (s, 1H), 1.59 – 1.45 (m, 2H), 1.07 (s, 9H), 0.86 (d, J = 7.0 Hz, 3H), 0.64 (t, J = 7.5 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 136.1, 134.6, 133.8, 129.9, 129.7, 127.8, 127.6, 76.8, 66.1, 
38.8, 27.2, 26.4, 19.6, 10.8, 10.6. 
 
FTIR (NaCl, thin film, cm-1): 3372, 3071, 3049, 2964, 2932, 2857, 1472, 1427, 1389, 1361, 
1110, 1050, 1021, 938, 821. 
 
HRMS (FAB, m/z): calc’d for C22H32O2Si [M+H–H2]+: 357.2250; found: 357.2258. 
Et OH
OTBDPS
Me
Et
OTBDPS
Me
OMe
1. O3/O2, CH2Cl2, —78 °C
2. NaBH4, DMS, CH2Cl2, 0 °C to rt
3. NaBH4, CH2Cl2/MeOH, 0 °C to rt
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(R,E)-1-(3-methoxyphenyl)-3-methylnon-1-en-4-one (S24) 
 
To a 2 dram vial equipped with a magnetic stir bar was added 6p (46.9 mg, 0.2 mmol, 1 equiv, 
97% ee) and then placed under inert atmosphere (N2). Anhydrous CH2Cl2 (2.0 mL, 0.1 M) and 
cooled to –78 °C. Aluminum trichloride (32 mg, 0.24 mmol, 1.2 equiv) and hexanoyl chloride 
(42 mL, 0.3 mmol, 1.5 equiv) were added sequentially and stirred for 10 minutes. The dry 
ice/acetone bath was removed and the reaction was slowly warmed for 5 minutes until the 
reaction turned yellow-brown. The reaction was then quenched with H2O (0.4 mL), and the 
aqueous layer was extracted with Et2O (3 x 20 mL). The combined organic layers were dried 
with MgSO4, filtered, and concentrated under reduced pressure. The crude material was purified 
by column chromatography (silica, 0 to 4% Et2O/hexane) to yield 27.8 mg of S24 (53% yield) in 
90% ee as a colorless oil. Absolute stereochemistry was assigned based on mechanistic 
precedence in the literature.27  
 
Rf = 0.41 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 5% IPA in CO2, λ = 254 nm): tR (minor) = 7.1 min, 
tR (major) = 8.9 min. 
 [𝒂]𝑫𝟐𝟓	 =  –139° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.23 (dd, J = 8.1, 7.6 Hz, 1H), 6.97 – 6.94 (m, 1H), 6.91 – 6.89 
(m, 1H), 6.79 (ddd, J = 8.2, 2.6, 0.9 Hz, 1H), 6.48 (dd, J = 15.8, 0.8 Hz, 1H), 6.16 (dd, J = 15.8, 
8.7 Hz, 1H), 3.82 (s, 3H), 3.37 (dtd, J = 8.6, 6.9, 5.8 Hz, 1H), 2.59 – 2.44 (m, 2H), 1.61 – 1.54 
(m, 2H), 1.35 – 1.21 (m, 7H), 0.88 (t, J = 7.1 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 211.8, 159.9, 138.4, 131.9, 129.7, 129.6, 119.0, 113.4, 111.5, 
55.3, 50.8, 41.1, 31.5, 23.5, 22.6, 16.5, 14.1. 
 
FTIR (NaCl, thin film, cm-1): 2957, 2932, 2871, 1713, 1599, 1580, 1489, 1454, 1433, 1317, 
1289, 1266, 1157, 1047, 970. 
 
HRMS (FAB, m/z): calc’d for C17H24O2 [M+H]+: 261.1855; found: 261.1844. 
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(R,E)-4-(3-methoxyphenyl)but-3-en-2-ol (S25) 
 
Similar to a procedure by Hayashi and coworkers,28 the allylic silane 6p (46.9 mg, 0.2 mmol, 1 
equiv, 97% ee) and sodium bicarbonate (20 mg, 0.2 mmol, 1 equiv) were added to a 2 dram vial 
fitted with a magnetic stir bar and a septum. The vial was purged with N2 and then 1.0 mL of 
CH2Cl2 was added. The mixture was cooled to –78 °C. A solution of mCPBA (54 mg, 77 wt%, 
0.24 mmol, 1.2 equiv) in CH2Cl2 (1.0 mL) was added to the reaction. The vial was warmed to 
0 °C and stirred for one hour, then concentrated under reduced pressure. The crude residue was 
dissolved in MeOH (2.0 mL) and acetic acid (140 µL), and stirred at room temperature for 20 
minutes, before being diluted with Et2O (0.2 mL), washed with 20% NaOH (10 mL) and water 
(10 mL), dried with MgSO4, filtered, and concentrated under reduced pressure. The crude 
residue was purified by column chromatography (silica, 0 to 30% Et2O/hexane) to yield 24.7 mg 
of S25+S25’ (69% yield) as a 93:7 mixture of E:Z isomers (both in 91% ee) as a colorless oil. 
The stereochemistry of the alcohol is opposite for each E:Z isomer.28 Absolute stereochemistry 
was assigned based on literature precedence.28 
 
Rf = 0.32 (silica, 30% EtOAc/hexane, UV). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 10% IPA in CO2, λ = 254 nm): Z-olefin, tR (minor) = 2.8 min, 
tR (major) = 3.3 min; E-olefin, tR (minor) = 4.5 min, tR (major) = 5.1 min. 
 [𝒂]𝑫𝟐𝟓	 = +14° (c = 1.0, CHCl3). 
 
FTIR (NaCl, thin film, cm-1): 3370, 2969, 2928, 2835, 1598, 1579, 1490, 1465, 1454, 1432, 
1319, 1289, 1269, 1156, 1048, 970, 945, 868. 
 
HRMS (FAB, m/z): calc’d for C11H14O2 [M+·]+: 178.0994; found: 178.0999 
 
Major isomer (R-enantiomer, E-olefin): 
 
1H NMR (500 MHz, CDCl3): δ 7.23 (t, J = 7.9 Hz, 1H), 6.97 (dt, J = 7.6, 1.2 Hz, 1H), 6.92 (dd, 
J = 2.6, 1.6 Hz, 1H), 6.80 (ddd, J = 8.3, 2.6, 0.9 Hz, 1H), 6.53 (dd, J = 15.9, 1.1 Hz, 1H), 6.26 
1. mCPBA, NaHCO3
    CH2Cl2, –78 °C to 0 °C Me
OH
Me
SiMe3
OMe OMe
2. AcOH, MeOH, rt
S25
Me OH
OMe
+
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(dd, J = 15.9, 6.4 Hz, 1H), 4.52 – 4.45 (m, 1H), 3.81 (s, 3H), 1.83 (s, 1H), 1.37 (d, J = 6.4 Hz, 
3H). 
 
13C NMR (126 MHz, CDCl3): δ 159.9, 138.2, 134.0, 129.7, 129.3, 119.2, 113.4, 111.8, 69.0, 
55.3, 23.5. 
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(S)-(3-(4-methoxyphenyl)-1-phenylpropyl)trimethylsilane (S26) 
 
The allylic silane 3a (267 mg, 0.9 mmol, 1.0 equiv, 97% ee) was added to a 10 mL round bottom 
flask and dissolved in 2 mL of EtOH. Pd(OH)2/C (18 mg, 0.03 mmol, 0.03 equiv, 20% Pd on 
carbon) was added, the flask was sealed with a rubber septum, and the headspace was purged 
with H2. The reaction stirred at room temperature for 2 hours under 1 atm of H2, then was 
removed from the stir plate and filtered over a plug of silica while eluting with Et2O. The 
solution was concentrated under reduced pressure to afford 262.9 mg (98% yield) of S26 in 93% 
ee as a colorless oil. 
 
Rf = 0.34 (silica, 10% EtOAc/hexane, UV).  
 
Chiral SFC: (AD-H, 2.5 mL/min, 5% IPA in CO2, λ = 210 nm): tR (minor) = 2.6 min, 
tR (major) = 3.0 min.  
 [𝒂]𝑫𝟐𝟓	 = +4° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.35 – 7.30 (m, 2H), 7.20 – 7.15 (m, 1H), 7.09 (ddd, J = 15.9, 
7.4, 1.8 Hz, 4H), 6.89 – 6.85 (m, 2H), 3.83 (s, 3H), 2.66 (ddd, J = 13.6, 9.3, 4.0 Hz, 1H), 2.41 
(ddd, J = 13.5, 8.7, 7.2 Hz, 1H), 2.21 – 2.00 (m, 3H), -0.01 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ 157.7, 143.4, 134.8, 129.5, 128.3, 127.9, 124.5, 113.8, 55.3, 
36.5, 34.5, 31.7, -2.9. 
 
FTIR (NaCl, thin film, cm-1): 2953, 2934, 1612, 1512, 1451, 1247, 1177, 1039, 858, 836. 
 
HRMS (FAB, m/z): calc’d for C19H26OSi [M+H]+: 299.1831; found: 299.1834. 
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SiMe3
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SiMe3H2 (1 atm)
Pd(OH)2/C (3 mol%)
EtOH, rt
   
 
S87 
((E)-2-((1R,2S)-2-methoxycyclopentyl)vinyl)benzene (9)  
 
Allylic silane 6i (23.3 mg, 0.076 mmol, 1 equiv, 97% ee) was added to a 2 dram vial equipped 
with a magnetic stir bar and placed under inert atmosphere (N2). Anhydrous CH2Cl2 (2.0 mL, 
0.038 M) was added and the reaction was cooled to –78 °C. TiCl4 (91 µL, 1.0 M in CH2Cl2, 
0.091 mmol, 1.2 equiv) was added dropwise down the side of the vial. The reaction continued to 
stir at –78 °C for 5 minutes, and then was quenched with H2O (0.4 mL) at –78 °C and slowly 
warmed to room temperature. Note: If the reaction was warmed to room temperature before 
quenching with H2O, the corresponding alkyl chloride was isolated. The aqueous layer was 
extracted with Et2O (3 x 20 mL), and the combined organic layers were dried with MgSO4, 
filtered, and concentrated under reduced pressure. The crude material was purified by column 
chromatography (silica, 0 to 4% Et2O/hexane) to yield 10.9 mg of 9+9’+9’’ (71% yield) in 
5.1:1.1:1.0 dr as determined by 1H NMR analysis. The mixture of diastereomers was further 
purified by preparative TLC to isolate 7.8 mg (51% yield) of the major diastereomer (E-olefin, 9) 
in 97% ee as a colorless oil, and 3.3 mg (21% yield) of a mixture of the minor diastereomers 
9’+9’’ in a 1.0:1.2 ratio as a colorless oil. Both diastereomers with the E-olefin (9 and 9’’) were 
assigned based on comparison of 1H NMR spectra to that of synthetically prepared standards (see 
section 6b, pages S100 and S102). The absolute stereochemistry of 9 was assigned by optical 
rotation (see section 6b, page S102). The observed diastereoselectivity is consistent with the 
literature precedence on the intramolecular allylation of allylic silanes onto pendant aldehydes.29 
 
Major diastereomer (trans-product, E-olefin, 9): 
 
Rf = 0.49 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 5% IPA in CO2, λ = 254 nm): tR (minor) = 5.3 min, 
tR (major) = 5.7 min. 
 [𝒂]𝑫𝟐𝟓	 = +80° ± 18° (c = 0.5, CHCl3). Note: This optical rotation has a high standard deviation. 
 
Ph
SiMe3
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1H NMR (500 MHz, CDCl3): δ 7.36 (dtd, J = 7.6, 1.6, 0.9 Hz, 2H), 7.29 (dd, J = 8.5, 6.9 Hz, 
2H), 7.22 – 7.17 (m, 1H), 6.47 – 6.42 (m, 1H), 6.20 (dd, J = 15.8, 8.0 Hz, 1H), 3.62 – 3.57 (m, 
1H), 3.35 (s, 3H), 2.70 – 2.63 (m, 1H), 2.02 – 1.90 (m, 2H), 1.81 – 1.65 (m, 3H), 1.55 – 1.46 (m, 
1H). 
 
13C NMR (126 MHz, CDCl3): δ 137.7, 133.2, 129.5, 128.6, 127.1, 126.1, 88.0, 57.4, 49.5, 31.3, 
30.9, 22.5. 
 
FTIR (NaCl, thin film, cm-1): 3058, 3025, 2957, 2872, 2821, 1599, 1494, 1449, 1365, 1201, 
1116, 964. 
 
HRMS (FAB, m/z): calc’d for C14H18O [M+·]+: 202.1358; found: 202.1361. 
 
Mixture of minor diastereomers (trans-product, Z-olefin, 9’ + cis-product, 
E-olefin, 9’’): 
 
Rf = 0.51 (silica, 10% EtOAc/hexane, UV). 
 
1H NMR (500 MHz, CDCl3): δ 7.40 – 7.27 (m, 9H), 7.25 – 7.16 (m, 2H), 6.46 – 6.39 (m, 3H), 
5.56 (dd, J = 11.6, 10.3 Hz, 1H), 3.73 (td, J = 4.9, 2.7 Hz, 1H), 3.58 (dt, J = 6.5, 5.2 Hz, 1H), 
3.30 (s, 3H), 3.29 (s, 3H), 3.12 – 3.04 (m, 1H), 2.68 – 2.60 (m, 1H), 2.02 – 1.90 (m, 2H), 1.89 – 
1.78 (m, 5H), 1.78 – 1.60 (m, 6H), 1.47 – 1.38 (m, 1H). 
 
13C NMR (126 MHz, CDCl3): δ 138.0, 137.5, 135.7, 131.0, 129.9, 129.0, 128.9, 128.6, 128.3, 
126.9, 126.8, 126.2, 88.9, 85.7, 57.3, 57.2, 48.5, 44.7, 32.0, 31.4, 30.8, 30.2, 29.9, 22.5, 22.2. 
 
 
  
   
 
S89 
((E)-2-((1R,2R)-2-methoxycyclohexyl)vinyl)benzene (10)  
 
Allylic silane 6j (28.0 mg, 0.087 mmol, 1 equiv, 95% ee) was added to a 2 dram vial equipped 
with a magnetic stir bar and placed under inert atmosphere (N2) before 2.0 mL of anhydrous 
CH2Cl2 (0.044 M) was added and the reaction was cooled to –78 °C. TiCl4 (104 µL, 1.0 M in 
CH2Cl2, 0.104 mmol, 1.2 equiv) was added dropwise down the side of the vial. The reaction was 
stirred at –78 °C for 5 minutes, and then was quenched with H2O (0.4 mL) at –78 °C and slowly 
warmed to room temperature. The aqueous layer was extracted with Et2O (3 x 20 mL), and the 
combined organic layers were dried with MgSO4, filtered, and concentrated under reduced 
pressure. The crude material was purified by column chromatography (silica, 0 to 10% 
Et2O/hexane) to yield 14.2 mg of 10+10’ (75% yield) in 6.5:1.0 dr as determined by 1H NMR 
analysis. The mixture of diastereomers was further purified by preparative TLC to isolate 12.3 
mg (65% yield) of the major diastereomer (10) in 96% ee as a colorless oil, and 1.5 mg (8% 
yield) of the minor diastereomer (10’) in 96% ee as a colorless oil. The minor diastereomer 
(trans-product, 10’) was assigned based on comparison of 1H NMR spectra to that of a 
synthetically prepared standard (see section 6b, page S103); absolute stereochemistry was 
assigned by analogy (to the 5-membered ring product 9). The absolute and relative 
stereochemistry of the major diastereomer (cis-product, 10) was assigned by analogy (relative – 
to 10’; absolute – to product 9). 
 
Major diastereomer (cis-product, 10): 
 
Rf = 0.58 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (OB-H, 2.5 mL/min, 2% IPA in CO2, λ = 280 nm): tR (major) = 5.3 min, 
tR (minor) = 8.4 min. 
 [𝒂]𝑫𝟐𝟓	 = –0.7° ± 0.7° (c = 1.0, CHCl3). Note: This compound shows low optical rotation. 
 
1H NMR (500 MHz, CDCl3): δ 7.39 – 7.36 (m, 2H), 7.31 – 7.27 (m, 2H), 7.21 – 7.17 (m, 1H), 
6.44 – 6.39 (m, 2H), 3.39 (dt, J = 6.0, 2.9 Hz, 1H), 3.33 (s, 3H), 2.51 – 2.45 (m, 1H), 1.95 – 1.86 
10
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MeO
OMe
CH2Cl2, –78 °C
TiCl4
OMe
Ph
OMe
Ph
6.5 1.0:
10’
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(m, 1H), 1.75 (dtd, J = 13.2, 9.6, 3.8 Hz, 1H), 1.70 – 1.59 (m, 2H), 1.58 – 1.51 (m, 1H), 1.50 – 
1.38 (m, 2H), 1.38 – 1.31 (m, 1H). 
 
13C NMR (126 MHz, CDCl3): δ 138.1, 132.7, 129.6, 128.5, 126.9, 126.2, 80.0, 56.5, 44.2, 
28.23, 28.19, 24.3, 21.4. 
 
FTIR (NaCl, thin film, cm-1): 3025, 2931, 2857, 2821, 1599, 1494, 1448, 1364, 1192, 1143, 
1097, 1072, 966, 943. 
 
HRMS (FAB, m/z): calc’d for C15H20O [M+·]+: 216.1514; found: 216.1509. 
 
Minor diastereomer (trans-product, 10’): 
 
Rf = 0.52 (silica, 10% EtOAc/hexane, UV). 
 
Chiral SFC: (AD-H, 2.5 mL/min, 5% IPA in CO2, λ = 280 nm): tR (major) = 5.0 min, 
tR (minor) = 6.1 min. 
 [𝒂]𝑫𝟐𝟓	 = +21° ± 8° (c = 0.1, CHCl3). Note: This optical rotation has a high standard deviation due 
to the low concentration value. 
 
1H NMR (500 MHz, CDCl3): δ 7.39 – 7.35 (m, 2H), 7.31 – 7.27 (m, 2H), 7.21 – 7.17 (m, 1H), 
6.42 (d, J = 16.0 Hz, 1H), 6.27 (dd, J = 16.0, 7.5 Hz, 1H), 3.35 (s, 3H), 2.95 (td, J = 9.7, 4.0 Hz, 
1H), 2.24 – 2.17 (m, 1H), 2.17 – 2.11 (m, 1H), 1.87 – 1.77 (m, 2H), 1.69 (tdd, J = 4.7, 3.1, 1.4 
Hz, 1H), 1.32 – 1.19 (m, 4H). 
 
13C NMR (126 MHz, CDCl3): δ 138.1, 133.8, 129.4, 128.6, 126.9, 126.2, 83.3, 56.7, 47.3, 31.7, 
30.8, 25.3, 24.7. 
 
FTIR (NaCl, thin film, cm-1): 3025, 2928, 2856, 2820, 1600, 1493, 1448, 1361, 1190, 1123, 
1100, 962. 
 
HRMS (FAB, m/z): calc’d for C15H20O [M+·]+: 216.1514; found: 216.1519. 
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(2S,3R)-2-ethyl-3-((E)-styryl)tetrahydrofuran (11) 
 
To a 2 dram vial equipped with a magnetic stir bar was added 6g (47.2 mg, 0.2 mmol, 1 equiv, 
97% ee) and 2.0 mL CH2Cl2 (0.1 M). Propionaldehyde diethyl acetal (132 mg, 162 µL, 1.0 
mmol, 5 equiv) was added and stirred for 1 minute before the TMSOTf (13.3 mg, 11 µL, 0.06 
mmol, 0.3 equiv) was added. The reaction was stirred at room temperature for 5 minutes before 
being diluted with Et2O and flushed through a silica plug with 50% Et2O/hexane. The crude 
material was concentrated and purified by column chromatography (silica, 0 to 5% Et2O/hexane) 
to yield 40.4 mg of 11 (99% yield) with 18:1 dr and in 94% ee as a yellow oil. Absolute and 
relative stereochemistry were assigned based on literature precedence.30 
 
Rf = 0.38 (silica, 10% EtOAc/hexane, UV).  
 
Chiral SFC: (AD-H, 2.5 mL/min, 3% IPA in CO2, λ = 254 nm): tR (major) = 4.9 min, 
tR (minor) = 5.2 min.  
 [𝒂]𝑫𝟐𝟓	 = +27° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.39 – 7.35 (m, 2H), 7.31 (dd, J = 8.5, 6.9 Hz, 2H), 7.25 – 7.20 
(m, 1H), 6.42 (d, J = 15.8 Hz, 1H), 6.18 (dd, J = 15.7, 9.6 Hz, 1H), 4.06 (td, J = 8.2, 5.8 Hz, 1H), 
3.83 (td, J = 8.4, 6.3 Hz, 1H), 3.77 (dt, J = 8.0, 5.8 Hz, 1H), 2.96 (ddt, J = 10.0, 7.3, 5.2 Hz, 1H), 
2.23 (dddd, J = 12.5, 8.4, 7.5, 5.9 Hz, 1H), 1.90 (dddd, J = 12.6, 8.1, 6.3, 4.6 Hz, 1H), 1.57 (dt, J 
= 13.8, 7.5 Hz, 1H), 1.53 – 1.45 (m, 1H), 0.97 (t, J = 7.4 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 137.5, 130.6, 129.7, 128.6, 127.2, 126.2, 84.0, 66.6, 45.7, 32.9, 
24.5, 10.9. 
 
FTIR (NaCl, thin film, cm-1): 2964, 2934, 2874, 1494, 1450, 1101, 1082, 1063, 970. 
 
HRMS (FAB, m/z): calc’d for C14H18O [M+H–H2]+: 201.1279; found: 201.1271. 
  
EtC(OEt)2, TMSOTf
CH2Cl2, rtPh
SiMe3
HO Ph
O Et
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(2R,3R)-2-ethyl-3-((E)-styryl)tetrahydrofuran (12) 
 
On a bench-top, a 10 mL oven-dried round bottom flask equipped with a stir bar was sealed with 
a septum and electrical tape, then flame dried with a propane torch and backfilled with argon. 
Oven-dried 3 Å molecular sieves (100 mg) were quickly added to the flask, which was 
subsequently evacuated and backfilled with argon. The allylic silane 6f (55.6 mg, 0.22 mmol, 1.1 
equiv, 95% ee), freshly distilled propionaldehyde (0.2 mmol, 1 equiv), and anhydrous CH2Cl2 
(2.0 mL, 0.1 M) were added to the flask via syringe while under an Ar atmosphere. The reaction 
mixture was cooled to –78°C and TiCl4 solution (0.24 mmol, 1.2 equiv, 1 M in DCM) was added 
via syringe. After stirring for 10 minutes, anhydrous KOtBu solution (2 mmol, 10 equiv, 1 M in 
THF) was slowly added to the flask via syringe, the reaction was allowed to warm to room 
temperature, and continued to stir for 2 hours. The crude reaction was filtered through a plug of 
celite (approx. 4 cm in diameter and 1 cm thick), flushed with 50 mL of Et2O, and concentrated 
under reduced pressure. The crude residue was purified by column chromatography (silica, 0 to 
5% Et2O/hexanes) to yield 36.9 mg of 12 (91% yield) with >20:1 dr in 91% ee as a yellow oil. 
Absolute and relative stereochemistry were assigned based on literature precedence.26 
 
Quality of TiCl4: We note that the quality of the TiCl4 solution is crucial to obtaining high 
yields of the desired product. The fresh TiCl4 (1 M in CH2Cl2) was purchased from Sigma 
Aldrich, stored under argon, and used within 2 weeks of opening. If the reagent was used a few 
months after opening, lower yields of the product were obtained (ca. 20% lower). 
 
Rf = 0.38 (silica, 10% EtOAc/hexane, UV).  
 
Chiral SFC: (OB-H, 2.5 mL/min, 1% IPA in CO2, λ = 254 nm): tR (minor) = 8.0 min, 
tR (major) = 11.8 min. (Note: The major enantiomers of both diastereomers coelute at 11.8 min, 
however calculating out the area% contribution of the minor diastereomer (obtained when using 
an OD-H column to separate the diastereomers) decreases the measured ee by 0.3% (see page 
S144-145) for more information). 
 [𝒂]𝑫𝟐𝟓	 = +43° (c = 1.0, CHCl3). 
 
EtCHO, TiCl4, CH2Cl2, —78 °C
then KOtBu, CH2Cl2/THF, rtPh
SiMe3
Cl Ph
O Et
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1H NMR (500 MHz, CDCl3): δ 7.39 – 7.34 (m, 2H), 7.34 – 7.29 (m, 2H), 7.25 – 7.20 (m, 1H), 
6.45 (d, J = 15.7 Hz, 1H), 6.12 (dd, J = 15.7, 8.7 Hz, 1H), 3.92 (dd, J = 8.1, 5.9 Hz, 2H), 3.52 
(td, J = 7.9, 4.1 Hz, 1H), 2.61 – 2.53 (m, 1H), 2.20 (ddt, J = 12.0, 8.1, 5.9 Hz, 1H), 1.89 (ddt, J = 
12.3, 8.9, 8.1 Hz, 1H), 1.74 – 1.64 (m, 1H), 1.59 – 1.49 (m, 1H), 1.01 (t, J = 7.4 Hz, 3H). 
 
13C NMR (126 MHz, CDCl3): δ 137.3, 131.0, 130.9, 128.7, 127.4, 126.2, 85.3, 67.3, 48.9, 33.9, 
26.9, 10.8. 
 
FTIR (NaCl, thin film, cm-1): 2964, 2932, 2875, 1493, 1450, 1116, 1020, 965. 
 
LRMS (GCMS, m/z): calc’d for C14H18O [M]+: 202.1; found: 202.1. 
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5-hydroxy-1-((S,E)-6-phenyl-6-(trimethylsilyl)hex-4-en-1-yl)pyrrolidin-2-one (13) 
 
Similar to a procedure by Speckamp and coworkers,31 allylic silane 6m (49.9 mg, 0.15 mol, 1.0 
equiv, 97% ee) was added to a 2 dram vial equipped with a magnetic stir bar, dissolved in 1 mL 
of MeOH, and cooled to 0 °C. Sodium borohydride (28.4 mg, 0.75 mmol, 5.0 equiv) was added 
and the reaction was stirred at 0 °C for 1 hour, then diluted with 4 mL Et2O and quenched with 4 
mL cold (0 °C) H2O. The layers were separated and the aqueous layer was extracted with Et2O (3 
x 10 mL). The combined organic layers were dried with K2CO3, filtered, and concentrated under 
reduced pressure to afford 49.9 mg (99% yield, ~1:1 mixture of diastereomers) of 13 as a 
colorless oil.  
 
Rf = 0.26 (silica, 30% acetone/hexane, KMnO4).  
 [𝒂]𝑫𝟐𝟓	 = +19° (c = 1.0, CHCl3). 
 
1H NMR (500 MHz, CDCl3): δ 7.26 – 7.21 (m, 2H), 7.10 – 7.06 (m, 1H), 7.06 – 7.02 (m, 2H), 
5.81 (dddd, J = 15.0, 10.0, 2.4, 1.3 Hz, 1H), 5.42 – 5.34 (m, 1H), 5.16 (s, 1H), 4.11 (s, 1H), 3.47 
(dddd, J = 17.2, 8.8, 7.2, 3.8 Hz, 1H), 3.13 (ddt, J = 13.9, 8.9, 5.3 Hz, 1H), 2.88 (d, J = 10.0 Hz, 
1H), 2.50 (dtdd, J = 12.4, 9.2, 7.0, 3.5 Hz, 1H), 2.31 – 2.19 (m, 2H), 2.05 (q, J = 7.2 Hz, 2H), 
1.90 – 1.82 (m, 1H), 1.71 – 1.53 (m, 1H), -0.05 (s, 9H). 
 
13C NMR (126 MHz, CDCl3): δ (175.03, 175.02), 143.0, (130.17, 130.14), 128.3, (127.79, 
127.76), 127.1, 124.6, (83.31, 83.29), (42.96, 42.93), (39.76, 39.72), (30.42, 30.40), (29.05, 
29.02), 28.3, (27.95, 27.87), -2.9. 
 
FTIR (NaCl, thin film, cm-1): 3333, 3024, 2954, 2866, 1668, 1652, 1493, 1464, 1422, 1262, 
1247, 1072 968, 839. 
 
HRMS (FAB, m/z): calc’d for C19H29NO2Si [M+H]+: 332.2046; found: 332.2023. 
  
NaBH4 (5 equiv)
MeOH, 0 °CPh
SiMe3
N
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N
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(8R,8aR)-8-((E)-styryl)hexahydroindolizin-3(2H)-one (14) 
 
Similar to a procedure by Speckamp and coworkers,32 allylic silane 13 (39.4 mg, 0.116 mol, 1.0 
equiv) was added to a 2 dram vial equipped with a magnetic stir bar, dissolved in 1.5 mL of 
formic acid, and stirred at room temperature for 1 hour. The reaction was placed in a 50 °C water 
bath and concentrated under a gentle stream of N2. The residue was dissolved in 10 mL CH2Cl2 
and quenched with 6 mL aq. NaHCO3. The aqueous layer was extracted with CH2Cl2 (3 x 10 
mL). The combined organic layers were dried with K2CO3, filtered, and concentrated under 
reduced pressure to afford 28.6 mg (99% yield) of the crude mixture 14+14’+14’’+14’’’ (93% 
combined yield of allylation isomers 14+14’+14’’). The crude material was purified by column 
chromatography (silica, 14 cm diameter x 9 cm height, column repeated twice on mixed 
fractions, 5 to 40% acetone/hexanes) to afford 16.0 mg (57% yield) of the major diastereomer 
(E-olefin) 14 in 97% ee as a colorless oil. A portion of the minor diastereomer and Z-olefin were 
further purified by preparative TLC to remove the reduced alkene product (4.0 mg isolated). The 
absolute and relative stereochemistry of the minor allylation isomers 14’ and 14’’ were assigned 
based on literature precedent for the related glutarimide analog.33 
 
Major diastereomer (E-olefin, 14): 
 
Rf = 0.18 (silica, 30% acetone/hexane, UV).  
 
Chiral SFC: (OD-H, 2.5 mL/min, 30% IPA in CO2, λ = 254 nm): tR (minor) = 4.4 min, 
tR (major) = 4.8 min.  
 [𝒂]𝑫𝟐𝟓	 = +116° (c = 1.0, CHCl3). 
 
1H NMR (400 MHz, CDCl3): δ 7.38 – 7.28 (m, 4H), 7.26 – 7.20 (m, 1H), 6.48 (d, J = 15.9 Hz, 
1H), 6.01 (dd, J = 15.9, 8.1 Hz, 1H), 4.16 (ddt, J = 13.2, 4.5, 1.5 Hz, 1H), 3.24 (dt, J = 9.9, 7.2 
Hz, 1H), 2.68 – 2.57 (m, 1H), 2.44 – 2.29 (m, 2H), 2.23 – 2.12 (m, 1H), 2.04 – 1.87 (m, 2H), 
1.80 – 1.75 (m, 1H), 1.75 – 1.67 (m, 1H), 1.55 – 1.36 (m, 2H). 
 
formic acid
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13C NMR (101 MHz, CDCl3): δ 173.8, 137.1, 131.5, 130.0, 128.7, 127.6, 126.2, 61.1, 48.3, 
39.9, 30.9, 30.4, 24.2, 23.9. 
 
FTIR (NaCl, thin film, cm-1): 3025, 2932, 2854, 1683, 1493, 1436, 1421, 1370, 1315, 1295, 
1267, 1143, 968. 
 
HRMS (FAB, m/z): calc’d for C16H19NO [M+H]+: 242.1545; found: 242.1520. 
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(8S,8aR)-8-(hydroxymethyl)hexahydroindolizin-3(2H)-one (S27) 
 
Alkene 14 (16.0 mg, 0.066 mmol, 1.0 equiv) was added to a 25 mL round bottom flask equipped 
with a stir bar and dissolved in 4 mL CH2Cl2 and 4 mL MeOH. The flask was cooled to –78 °C 
and O2 was bubbled through the solution for 2 minutes. The ozone generator was turned on and a 
mixture of O3/O2 was bubbled through the reaction (approx. 10 minutes, at which time the 
solution turned blue). The ozone generator was turned off and the headspace was purged with 
argon. Sodium borohydride (12.5 mg, 0.33 mmol, 5 equiv) was added. The reaction was warmed 
to 0 °C and continued to stir for 1 hour. The solution was quenched with 4 mL sat. NH4Cl, 
diluted 4 mL H2O, and the layers were separated. The aqueous layer was extracted with 20% 
MeOH/CH2Cl2 (5 x 15 mL). The combined organic layers were dried with Na2SO4, filtered, and 
concentrated under reduced pressure. The crude material was purified by column 
chromatography (silica, 0 to 10% MeOH/CH2Cl2) to afford 7.6 mg of S27 (68% yield) as a white 
solid. The NMR spectra matched those previously reported in literature.34 
 
Rf = 0.11 (silica, 5% MeOH/CH2Cl2, CAM (very faint)). 
 
 [𝒂]𝑫𝟐𝟓	 = +63° (c = 0.5, CHCl3). 
 
1H NMR (400 MHz, CDCl3): δ 4.12 (ddt, J = 13.3, 4.8, 1.8 Hz, 1H), 3.67 (dd, J = 10.9, 4.5 Hz, 
1H), 3.58 (dd, J = 10.8, 5.4 Hz, 1H), 3.25 (dt, J = 10.0, 7.4 Hz, 1H), 2.63 – 2.50 (m, 1H), 2.39 – 
2.24 (m, 3H), 1.93 (dqd, J = 12.8, 3.1, 1.6 Hz, 1H), 1.82 – 1.66 (m, 3H), 1.47 – 1.21 (m, 3H). 
 
13C NMR (101 MHz, CDCl3): δ 174.0, 64.5, 59.1, 46.1, 40.1, 30.7, 27.1, 24.7, 24.2. 
 
FTIR (NaCl, thin film, cm-1): 3373, 2929, 2860, 1662, 1462, 1445, 1423, 1268, 1146, 1091, 
1052. 
 
HRMS (FAB, m/z): calc’d for C16H19NO2 [M+H]+: 170.1181; found: 170.1184. 
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(+)-Tashiromine (15) 
 
Amide S27 (7.8 mg, 0.045 mol, 1.0 equiv) was added to a 2 dram vial equipped with a magnetic 
stir bar under an atmosphere of argon and dissolved in 0.5 mL of THF. The LiAlH4 (45 µL, 
0.045 mmol, 1.0 equiv, 1M in Et2O) was added to the reaction at room temperature via syringe, 
which was then heated to 65 °C for 15 minutes. After cooling to room temperature, the reaction 
was quenched with 2 µL H2O, 2 µL 15% NaOH, and 6 µL H2O. The mixture was filtered 
through a plug of celite, eluted with additional THF, and concentrated under reduced pressure to 
afford 7.0 mg (99% yield) of 15 as a light yellow oil. The NMR spectra matched those 
previously reported in literature.35,36 
 
The product was analyzed by optical rotation to give [𝒂]𝑫𝟐𝟓	 = +29° (c = 0.5, CHCl3), therefore 
the absolute configuration is assigned opposite of that which is reported in the Jacobsen paper [𝒂]𝑫𝟐𝟓	 = –41° (c = 2.0, EtOH).35 
 
 [𝒂]𝑫𝟐𝟓	 = +29° (c = 0.5, CHCl3). 
 
1H NMR (400 MHz, CDCl3): δ 3.64 (dd, J = 10.8, 4.6 Hz, 1H), 3.47 (dd, J = 10.8, 6.5 Hz, 1H), 
3.13 – 2.99 (m, 2H), 2.06 (q, J = 9.1 Hz, 1H), 2.00 – 1.83 (m, 3H), 1.83 – 1.59 (m, 5H), 1.59 – 
1.53 (m, 1H), 1.53 – 1.40 (m, 2H), 1.04 (tdd, J = 12.9, 11.7, 4.6 Hz, 1H).  
 
13C NMR (101 MHz, CDCl3): δ 66.5, 65.9, 54.3, 52.8, 44.8, 29.2, 27.7, 25.3, 20.9. 
 
FTIR (NaCl, thin film, cm-1): 3392, 2930, 2876, 2794, 1671, 1461, 1445, 1385, 1331, 1279, 
1217, 1186, 1165, 1123, 1091, 1050. 
 
HRMS (FAB, m/z): calc’d for C9H17NO [M+H]+: 156.1388; found: 156.1377. 
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Comparison of 1H NMR spectroscopic data for natural and synthetic tashiromine (15). 
carbon 
number 
Natural 
tashiromine36 
1H NMR, CDCl3 
Jacobsen (–)-
tashiromine35 
1H NMR, CDCl3 
Synthetic (+)-tashiromine 
1H NMR, 400 MHz, CDCl3 
10 3.64 (dd, J = 10.0, 4.0 Hz, 1H) 
3.63 (dd, J = 4.5, 10.5 Hz, 
1H) 
 
3.64 (dd, J = 10.8, 4.6 Hz, 1H) 
10 3.48 (dd, J = 10.0, 6.0, 1H) 
3.46 (dd, J = 7.0, 11.0 Hz, 
1H) 3.47 (dd, J = 10.8, 6.5 Hz, 1H) 
2,9 
Not reported 
3.03–3.10 (m, 2H), 3.13 – 2.99 (m, 2H) 
9 2.05 (q, J = 9.0 Hz, 1H) 2.06 (q, J = 9.1 Hz, 1H) 
2,4,7 
1.43–1.97 (m, 11H) 
2.00 – 1.83 (m, 3H) 
8,3,10-OH 1.83 – 1.59 (m, 5H) 
6 1.59 – 1.53 (m, 1H) 
5,4 1.53 – 1.40 (m, 2H) 
7 1.03 (qd, J = 5.0, 11.5 Hz, 1H) 
1.04 (tdd, J = 12.9, 11.7, 4.6 Hz, 
1H) 
 
Comparison of 13C NMR spectroscopic data for natural and synthetic tashiromine (15). 
carbon 
number 
Natural 
tashiromine36 
13C NMR, CDCl3 
Jacobsen (–)-
tashiromine35 
13C NMR, CDCl3 
Synthetic (+)-
tashiromine 
13C NMR, 101 
MHz, CDCl3 
Δ 
from 
isolation 
Δ 
from 
Jacobsen 
2 52.7 52.7 52.3 -0.4 0.4 
3 25.2 25.1 25.3 0.1 -0.2 
4 29.2 29.1 29.2 0.0 -0.1 
5 44.7 44.6 44.8 0.1 -0.2 
6 66.4 66.3 66.5 0.1 -0.2 
7 27.6 27.6 27.7 0.1 -0.1 
8 20.3 20.7 20.9 0.6 -0.2 
9 54.2 54.2 54.3 0.1 -0.1 
10 65.9 65.7 65.9 0.0 -0.2 
Note: The reported 13C line list in the Jacobsen report is incorrect due to copy/paste error from the synthesis of 
compound (+)-epilupinine, however the provided 13C spectrum contains the correct 13C peaks for (–)-tashiromine as 
reported. 
 
Tashiromine (15) carbon numbering as reported by Ohmiya and coworkers.36 
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b. Synthesis of Standards 
(trans)-2-((E)-styryl)cyclopentan-1-ol (S28)  
 
According to a procedure by Oshima and coworkers,37 1,6-bis(diphenylphosphino)hexane ligand 
(DPPH, 154 mg, 0.34 mmol, 0.085 equiv) was added to a round bottom flask equipped with a stir 
bar and pumped into the glovebox filled with an N2 atmosphere. Cobalt(II) bromide (61 mg, 0.28 
mmol, 0.07 equiv) was added, followed by 4 mL of Et2O. The flask sealed with a septum, and 
stirred for 1 hour forming a green solution. The round bottom flask was removed from the 
glovebox and cooled to 0 °C. Cyclopentene oxide (524 µL, 6 mmol, 1.5 equiv), styrene (460 µL, 
4 mmol, 1 equiv), and (trimethylsilyl)methylmagnesium chloride (10 mL, 1 M in Et2O, 10 mmol, 
2.5 equiv) were added sequentially. The reaction was warmed to room temperature and stirred 
overnight, then quenched with aq. NH4Cl and extracted with EtOAc (2 x 80 mL). The combined 
organic layers were dried with MgSO4, filtered, and concentrated under reduced pressure. The 
crude material was purified by column chromatography (silica, 0 to 30% EtOAc/hexane) to yield 
325.6 mg of S28 (43% yield) as a yellow oil. Spectral data matched those reported in the 
literature.37 
 
((E)-2-((trans)-2-methoxycyclopentyl)vinyl)benzene (9) 
 
Alcohol S28 (10.0 mg, 0.055 mmol, 1 equiv) was added to a 1 dram vial, dissolved in THF (0.55 
mL), and cooled to 0 °C. Sodium hydride (22 mg, 60 wt% in mineral oil, 0.55 mmol, 10 equiv) 
and methyl iodide (10.5 µl, 0.165 mmol, 3 equiv) were subsequently added, and the reaction was 
stirred for 30 minutes at room temperature. The reaction was quenched with aq. NH4Cl and 
extracted with Et2O. The organic layer was dried with MgSO4, filtered, and concentrated under 
reduced pressure. The crude material was purified by preparative TLC (silica, 10% 
EtOAc/hexane) to yield 8.3 mg of 9 (77% yield) as a colorless oil. The 1H NMR of the purified 
product matches the major diastereomer 9. 
O styrene, CoBr2DPPH, TMSMeMgCl
Et2O, 0 °C to rt
OH
Ph
racemic
OH
Ph
NaH (10 equiv)
 MeI (3.5 equiv)
THF, 0 °C to rt
OMe
Ph
racemic racemic
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(cis)-2-((E)-styryl)cyclopentan-1-ol (S29) 
 
Alcohol S28 (10.0 mg, 0.055 mmol, 1 equiv) was added to a 1 dram vial, sealed with a screw-
cap septum, and purged with N2 before 0.6 mL of THF, triphenylphosphine (57 mg, 0.21 mmol, 
3.8 equiv), and 4-nitrobenzoic acid (38 mg, 0.23 mmol, 4.1 equiv) were added. The vial was 
cooled to 0 °C, diethyl azodicarboxylate (108 mg, 40 wt% in PhMe, 4.5 equiv) was added, and 
the reaction was stirred at room temperature overnight. The reaction was quenched with 2 mL of 
1 M HCl and extracted with Et2O (2 x 10 mL). The combined organic layers were dried with 
MgSO4, filtered, and concentrated under reduced pressure to afford the crude ester product, 
which was carried forward without further purification. The para-nitrobenzoate was then added 
to a 1 dram vial, dissolved in 0.7 mL THF, and cooled to 0 °C. Then 5% aqueous NaOH (0.6 
mL) was added and the reaction was stirred at room temperature for 8 hours. The reaction was 
diluted with chloroform (5 mL) and washed with H2O (5 mL), 1 M HCl (5 mL), and brine (5 
mL). The organic layer was dried with MgSO4, filtered, and concentrated under reduced 
pressure. The crude material was purified by preparative TLC (silica, 20% EtOAc/hexane) to 
yield 5.7 mg of S29 (57% yield over 2 steps) as a colorless oil. 
 
Rf = 0.36 (silica, 20% EtOAc/hexane, UV). 
 
1H NMR (500 MHz, CDCl3): δ 7.40 – 7.37 (m, 2H), 7.33 – 7.29 (m, 2H), 7.24 – 7.19 (m, 1H), 
6.54 – 6.49 (m, 1H), 6.36 (dd, J = 16.0, 7.4 Hz, 1H), 4.25 (td, J = 4.5, 2.1 Hz, 1H), 2.67 – 2.59 
(m, 1H), 1.99 – 1.89 (m, 2H), 1.87 – 1.80 (m, 2H), 1.79 – 1.71 (m, 1H), 1.71 – 1.62 (m, 1H), 
1.43 (s, 1H). 
 
13C NMR (126 MHz, CDCl3): δ 137.4, 132.0, 129.4, 128.7, 127.4, 126.2, 76.1, 49.5, 34.4, 28.5, 
22.3. 
 
FTIR (NaCl, thin film, cm-1): 3405, 3081, 3058, 3025, 2959, 1599, 1495, 1448, 1327, 1154, 
1121, 1073, 1027, 968. 
 
HRMS (FAB, m/z): calc’d for C13H16O [M+H]+: 189.1279; found: 189.1272.  
racemic
OH
Ph 2. NaOH, THF,  0 °C to rt
1. PPh3, 4-nitrobenzoic acid   
DEAD, THF, 0 °C to rt
OH
Ph
racemic
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((E)-2-((cis)-2-methoxycyclopentyl)vinyl)benzene (9’’)  
 
Alcohol S29 (5.7 mg, 0.03 mmol, 1 equiv) was added to a 1 dram vial, dissolved in THF (0.5 
mL), and cooled to 0 °C. Sodium hydride (120 mg, 60 wt% in mineral oil, 3.0 mmol, 100 equiv) 
and methyl iodide (7 µl, 0.105 mmol, 3.5 equiv) were subsequently added, and the reaction was 
stirred for 30 minutes at room temperature. The reaction was quenched with aq. NH4Cl and 
extracted with Et2O. The organic layer was dried with MgSO4, filtered, and concentrated under 
reduced pressure. The crude material was purified by preparative TLC (silica, 10% 
EtOAc/hexane) to yield 2.5 mg of 9’’ (41% yield) as a colorless oil. The 1H NMR of the purified 
product matches the minor diastereomer 9’’. 
 
Rf = 0.49 (silica, 10% EtOAc/hexane, UV). 
 
1H NMR (500 MHz, CDCl3): δ 7.40 – 7.36 (m, 2H), 7.31 – 7.27 (m, 2H), 7.21 – 7.16 (m, 1H), 
6.46 – 6.37 (m, 2H), 3.72 (tq, J = 4.8, 2.4 Hz, 1H), 3.30 (s, 3H), 2.67 – 2.60 (m, 1H), 1.88 – 1.77 
(m, 4H), 1.77 – 1.67 (m, 1H), 1.66 – 1.59 (m, 1H). 
 
13C NMR (126 MHz, CDCl3): δ 138.0, 131.0, 129.9, 128.6, 126.9, 126.2, 85.7, 57.2, 48.5, 30.8, 
30.2, 22.2. 
 
FTIR (NaCl, thin film, cm-1): 3025, 2926, 2821, 1599, 1495, 1448, 1356, 1128, 1094, 1073, 
965, 747.  
 
HRMS (FAB, m/z): calc’d for C14H18O [M+·]+: 202.1358; found: 202.1374. 
 
(1S,2R)-2-((E)-styryl)cyclopentan-1-ol and (1R,2S)-2-((E)-styryl)cyclopentan-1-ol 
 
Approximately 60 mg of the racemic alcohol S28 was separated via preparative HPLC using a 
chiral AD-H column and 20% isopropanol/hexane to provide 28 mg of the (+)-1S,2R enantiomer 
racemic
OH
Ph
NaH (100 equiv)
 MeI (3.5 equiv)
THF, 0 °C to rt
OMe
Ph
racemic
racemic
OH
Ph
OH
Ph
chiral prep HPLC
OH
Ph
+ 69°
(c = 1.0, CHCl3)
—74°
(c = 1.0, CHCl3)
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and 24 mg of the (–)-1R,2S enantiomer. The (+) enantiomer was measured to have an optical 
rotation of [𝒂]𝑫𝟐𝟓	 = +69° (c = 1.0, CHCl3) whereas the (–) enantiomer was measured to have an 
optical rotation of  [𝒂]𝑫𝟐𝟓	 = –74° (c = 1.0, CHCl3). The optical rotation of the (+) enantiomer has 
been previously reported in the literature, which allowed for the appropriate assignment of the 
two chiral products.38 
 
((E)-2-((1R,2S)-2-methoxycyclopentyl)vinyl)benzene (9) 
 
Enantioenriched alcohol S28 ([𝒂]𝑫𝟐𝟓	 = +69°, 28 mg, 0.15 mmol, 1 equiv) was added to a 20 mL 
vial, dissolved in THF (2.5 mL), and cooled to 0 °C. Sodium hydride (60 mg, 60 wt% in mineral 
oil, 1.5 mmol, 10 equiv) and methyl iodide (35 µl, 0.53 mmol, 3.5 equiv) were subsequently 
added, and the reaction was allowed to stir for 2 hours at room temperature. The reaction was 
quenched with aq. NH4Cl and extracted with Et2O. The organic layer was dried with MgSO4, 
filtered, and concentrated under reduced pressure. The crude material was purified by column 
chromatography (silica, hexane to 10% EtOAc/hexane) to yield 24 mg of 9 (80% yield) as a 
colorless oil. The enantiopure product was measured to have an optical rotation of [𝒂]𝑫𝟐𝟓	 = +55° 
(c = 1.0, CHCl3). 
 
(trans)-2-((E)-styryl)cyclohexan-1-ol (S30) 
 
According to a procedure by Oshima and coworkers,37 1,6-bis(diphenylphosphino)hexane ligand 
(DPPH, 154 mg, 0.34 mmol, 0.085 equiv) was added to a round bottom flask equipped with a stir 
bar and pumped into the glovebox filled with an N2 atmosphere. Cobalt(II) bromide (61 mg, 0.28 
mmol, 0.07 equiv) was added, dissolved in 4 mL of Et2O, sealed with a septum, and stirred for 1 
hour forming a green solution. The round bottom flask was removed from the glovebox and 
cooled to 0 °C before cyclohexene oxide (608 µL, 6 mmol, 1.5 equiv), styrene (460 µL, 4 mmol, 
OH
Ph
+ 69°
(c = 1.0, CHCl3)
NaH (10 equiv)
 MeI (3.5 equiv)
THF, 0 °C to rt
OMe
Ph
+ 55°
(c = 1.0, CHCl3)
racemic
styrene, CoBr2
DPPH, TMSMeMgCl
Et2O, 0 °C to rt
O OH
Ph
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1 equiv), and (trimethylsilyl)methylmagnesium chloride (10 mL, 1 M in Et2O, 10 mmol, 2.5 
equiv) were added sequentially. The reaction was warmed to room temperature and stirred 
overnight, then quenched with aq. NH4Cl and extracted with EtOAc (2 x 80 mL). The combined 
organic layers were dried with MgSO4, filtered, and concentrated under reduced pressure. The 
crude material was purified by column chromatography (silica, 0 to 30% EtOAc/hexane) to yield 
191 mg of S30 (24% yield) as a yellow oil. Spectral data matched those reported in the 
literature.39 
 
((E)-2-((trans)-2-methoxycyclohexyl)vinyl)benzene (10’)  
 
Alcohol S30 (12.4 mg, 0.06 mmol, 1 equiv) was added to a 1 dram vial, dissolved in THF (1.0 
mL), and cooled to 0 °C. Sodium hydride (240 mg, 60 wt% in mineral oil, 6.0 mmol, 100 equiv) 
and methyl iodide (14 µl, 0.210 mmol, 3.5 equiv) were subsequently added, and the reaction was 
allowed to stir for 30 minutes at room temperature. The reaction was quenched with aq. NH4Cl 
and extracted with Et2O. The organic layer was dried with MgSO4, filtered, and concentrated 
under reduced pressure. The crude material was purified by preparative TLC (silica, 10% 
EtOAc/hexane) to yield 7.3 mg of 10’ (55% yield) as a colorless oil. The 1H NMR of the purified 
product matches the minor diastereomer 10’. 
 
  
racemic
NaH (10 equiv)
 MeI (3.5 equiv)
THF, 0 °C to rt
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Ph
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8. Chiral SFC and HPLC Traces (Note: Racemic samples made with scalemic ligand.) 
 
3a (Table 2): racemic 
 
 
 
 
 
 
 
3a (Table 2): enantioenriched, 95% ee 
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3b (Table 2): racemic 
 
 
 
 
 
 
 
3b (Table 2): enantioenriched, 98% ee 
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3c (Table 2): racemic 
 
 
 
 
 
 
 
3c (Table 2): enantioenriched, 97% ee 
 
 
 
 
 
  
SiMe2Ph
MeO
SiMe2Ph
MeO
   
 
 
 
S110 
 
 
3d (Table 2): racemic 
 
 
 
 
 
 
 
3d (Table 2): enantioenriched, 93% ee 
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3e (Table 2): racemic 
 
 
 
 
 
 
 
3e (Table 2): enantioenriched, 96% ee  
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3f (Table 2): racemic 
 
 
 
 
 
 
 
3f (Table 2): enantioenriched, 96% ee 
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3g (Table 2): racemic 
 
 
 
 
 
 
 
3g (Table 2): enantioenriched, 97% ee 
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3h (Table 2): racemic 
 
 
 
 
 
 
 
3h (Table 2): enantioenriched, 97% ee 
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3i (Table 2): racemic 
 
 
 
 
 
 
 
3i (Table 2): enantioenriched, 96% ee 
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3j (Table 2): racemic  
 
 
 
 
 
 
 
3j (Table 2): enantioenriched, 95% ee  
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6a (Table 3): racemic  
 
 
 
 
 
 
 
6a (Table 3): enantioenriched, 93% ee  
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6b (Table 3): racemic 
 
 
 
 
 
 
 
6b (Table 3): enantioenriched, 93% ee 
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6c (Table 3): racemic 
 
 
 
 
 
 
 
6c (Table 3): enantioenriched, 91% ee  
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6d (Table 3): racemic 
 
 
 
 
 
 
 
6d (Table 3): enantioenriched, 94% ee  
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6e (Table 3): racemic 
 
 
 
 
 
 
 
6e (Table 3): enantioenriched, 92% ee 
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6f (Table 3): racemic 
 
 
 
 
 
 
 
 
6f (Table 3): enantioenriched, 95% ee 
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6g (Table 3): racemic 
 
 
 
 
 
 
 
6g (Table 3): enantioenriched, 97% ee 
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6h (Table 3): racemic 
 
  
 
 
 
 
 
6h (Table 3): enantioenriched, 96% ee 
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6i (Table 3): racemic 
 
 
 
 
 
 
 
6i (Table 3): enantioenriched, 97% ee 
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6j (Table 3): racemic 
 
 
 
 
 
 
 
6j (Table 3): enantioenriched, 95% ee 
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6k (Table 3): racemic 
 
 
 
 
 
 
 
6k (Table 3): enantioenriched, 94% ee 
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6l (Table 3): racemic 
 
 
 
 
 
 
 
6l (Table 3): enantioenriched, 94% ee 
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6m (Table 3): racemic 
 
 
 
 
 
 
 
 
6m (Table 3): enantioenriched, 97% ee 
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6n (Table 3): racemic 
 
 
 
 
 
 
 
 
6n (Table 3): enantioenriched, 96% ee 
 
 
 
  
SiMe3
N
O
SiMe3
N
O
   
 
 
 
S131 
 
 
6o (Table 3): racemic 
 
 
 
 
 
 
 
 
6o (Table 3): enantioenriched, 93% ee  
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6p (Table 3): racemic 
 
 
 
 
 
 
 
 
6p (Table 3): enantioenriched, 96% ee 
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6q (Table 3): racemic 
 
 
 
 
 
 
 
6q (Table 3): enantioenriched, 95% ee 
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6r (Table 3): racemic 
 
  
 
 
 
 
 
6r (Table 3): enantioenriched, 95% ee 
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6s (Table 3): racemic 
 
 
 
 
 
 
 
6s (Table 3): enantioenriched, 97% ee 
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S21 (Scheme 1): racemic 
 
 
 
 
 
 
 
 
S21 (Scheme 1): enantioenriched, 97% ee 
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S24 (Scheme 1): racemic 
 
 
 
 
 
 
 
S24 (Scheme 1): enantioenriched, 90% ee 
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S25 (Scheme 1): racemic 
 
 
 
 
 
 
 
S25 (Scheme 1): enantioenriched, both E/Z-isomers, 91% ee 
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S26 (Scheme 1): racemic 
 
 
 
 
 
 
 
S26 (Scheme 1): enantioenriched, 93% ee 
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9 (Scheme 1): racemic, trans-product 
 
 
 
 
 
 
 
9 (Scheme 1): enantioenriched, 97% ee 
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10 (Scheme 1): racemic, cis-product 
 
 
 
 
 
 
 
10 (Scheme 1): enantioenriched, 96% ee   
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10’ (Scheme 1): racemic, trans-product 
 
 
 
 
 
 
 
10’ (Scheme 1): enantioenriched, 96% ee 
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11 (Scheme 1): racemic 
 
 
 
 
 
 
 
11 (Scheme 1): enantioenriched, 94% ee 
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12 (Scheme 1): racemic (OD-H column, separates diastereomers), 20:1 dr 
 
 
 
 
 
 
 
12 (Scheme 1): enantioenriched (OD-H column, separates diastereomers), 30:1 dr 
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12 (Scheme 1): racemic (OB-H column, separates enantiomers) 
 
 
 
 
 
 
 
12 (Scheme 1): enantioenriched (OB-H column, separates enantiomers), 91% ee 
 
 
 
 
raw %ee = 95.8073 – 4.1927 = 91.61% ee 
calculating out minor diastereomer: remove 3.2% of total area from peak 2 à new area = 17977  
adjusted %ee = 95.6745 – 4.3255 = 91.35% ee  
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14 (Scheme 1): racemic 
 
 
 
 
 
 
 
14 (Scheme 1): enantioenriched, 97% ee 
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Title JLH-4-198-F2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-22T15:33:35
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2a
S151
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.24
C (s)
4.56
D (dtt)
2.04
E (dtt)
1.90
F (m)
1.23
G (m)
1.09
H (s)
0.33
3.
26
2.
24
2.
33
1.
13
1.
17
1.
00
1.
14
4.
18
Parameter Value
Title JLH-2-177-Kugelrohr-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-22T00:08:32
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2b
S152
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.4
13
.5
13
.8
17
.6
51
.7
12
6.
9
12
6.
9
12
8.
5
13
9.
5
Parameter Value
Title JLH-2-177-Kugelrohr-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 1000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-22T00:10:56
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2b
S153
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.42
B (m)
7.35
C (m)
7.24
D (m)
7.20
E (m)
7.11
F (s)
4.51
G (s)
0.48
H (s)
0.38
3.
26
2.
94
0.
99
2.
07
1.
07
2.
28
2.
13
3.
25
Parameter Value
Title JLH-6-202-distill-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-19T00:26:46
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2c
S154
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-5
.1
-5
.1
52
.4
12
6.
8
12
7.
3
12
7.
8
12
8.
1
12
9.
8
13
4.
5
13
5.
1
13
9.
7
Parameter Value
Title JLH-6-202-distill-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-19T00:27:35
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2c
S155
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.30
B (m)
7.21
C (s)
4.48
D (t)
0.96
E (m)
0.69
6.
43
9.
47
1.
00
1.
01
4.
06
Parameter Value
Title JLH-2-031-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-22T15:18:57
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2d
S156
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
2.
1
7.
4
50
.9
12
6.
7
12
7.
2
12
8.
4
14
0.
7
Parameter Value
Title JLH-2-031-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-22T15:19:45
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2d
S157
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (d)
7.58
B (d)
7.37
C (s)
4.39
D (d)
0.11
9.
18
1.
00
2.
06
2.
06
Parameter Value
Title JLH-4-255-distill-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 16
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-13T20:01:56
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2e
S158
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.6
52
.3
12
1.
1
12
3.
2
12
5.
3
12
5.
3
12
5.
3
12
5.
3
12
5.
4
12
7.
1
12
7.
6
12
8.
4
12
8.
7
12
9.
0
12
9.
2
14
4.
6
14
4.
6
14
4.
7
14
4.
7
Parameter Value
Title JLH-4-255-distill-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-13T20:02:44
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2e
S159
-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)
-6
5.
6
Parameter Value
Title JLH-4-255-F-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 6.3333
Acquisition Time 0.9856
Acquisition Date 2016-10-11T14:22:53
Spectrometer Frequency 282.34
Spectral Width 64935.1
Lowest Frequency -56468.7
Nucleus 19F
Acquired Size 64000
Spectral Size 131072
2e
S160
-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)
-6
5.
6
Parameter Value
Title JLH-4-255-F-C6F6-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 6.3333
Acquisition Time 0.9856
Acquisition Date 2016-10-11T14:27:04
Spectrometer Frequency 282.34
Spectral Width 64935.1
Lowest Frequency -56468.7
Nucleus 19F
Acquired Size 64000
Spectral Size 131072
2e
with	C6F6
S161
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
C (s)
4.30
A (m)
7.28
B (m)
7.18
D (s)
0.09
9.
21
1.
00
2.
04
1.
98
Parameter Value
Title JLH-3-250-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-04T19:34:47
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2f
S162
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.5
52
.3
12
8.
3
12
8.
5
13
2.
3
13
9.
0
Parameter Value
Title JLH-3-250-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-04T19:35:35
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2f
S163
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.42
B (m)
7.12
C (s)
4.28
D (s)
0.08
9.
09
1.
00
2.
08
2.
02
Parameter Value
Title JLH-5-027-F3-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 34
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-03T23:09:22
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2g
S164
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.5
52
.3
12
0.
3
12
8.
6
13
1.
4
13
9.
5
Parameter Value
Title JLH-5-027-F3-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 1000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-03T23:11:46
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2g
S165
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.22
B (ddq)
6.82
C (ddd)
6.76
D (s)
4.32
E (s)
3.81
F (s)
0.11
9.
19
3.
23
0.
98
0.
98
1.
99
1.
00
Parameter Value
Title JLH-4-214-distill-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-22T00:50:02
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2h
S166
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.3
53
.0
55
.3
11
2.
1
11
2.
8
11
9.
5
12
9.
2
14
1.
9
15
9.
6
Parameter Value
Title JLH-4-214-distill-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-22T00:50:50
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2h
S167
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dd)
7.41
B (ddd)
7.18
C (m)
6.98
D (dd)
6.83
E (s)
4.98
F (s)
3.81
G (s)
0.09
9.
42
3.
28
0.
96
1.
04
1.
04
1.
01
1.
00
Parameter Value
Title JLH-3-251-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-04T19:49:16
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2j
S168
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.3
46
.155
.3
11
0.
0
12
0.
7
12
7.
4
12
8.
8
12
9.
0
15
5.
5
Parameter Value
Title JLH-3-251-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-04T19:50:05
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
2j
S169
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.18
B (dt)
6.03
C (t)
3.61
D (qd)
2.12
E (m)
1.61
F (s)
0.90
G (s)
0.05
5.
82
9.
47
2.
00
1.
91
2.
15
0.
89
0.
90
Parameter Value
Title JLH-3-232-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T17:53:05
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S5
S170
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-5
.2
18
.5
26
.1
29
.5
31
.7
62
.1
10
4.
5
13
7.
9
Parameter Value
Title JLH-3-232-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T17:53:54
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S5
S171
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.17
B (dt)
6.02
C (t)
3.61
D (qd)
2.07
E (m)
1.52
F (m)
1.46
G (d)
0.90
H (d)
0.06
5.
95
9.
62
2.
23
2.
18
2.
00
2.
12
0.
92
0.
97
Parameter Value
Title JLH-3-218-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T17:25:19
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S6
S172
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-5
.1
18
.5
25
.1
26
.1
32
.2
32
.9
62
.9
10
4.
4
13
8.
2
Parameter Value
Title JLH-3-218-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T17:26:08
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S6
S173
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.16
B (dt)
6.01
C (t)
3.60
D (qd)
2.05
E (m)
1.52
F (m)
1.42
G (m)
1.35
H (s)
0.90
I (s)
0.05
5.
25
8.
66
2.
05
2.
06
1.
97
1.
80
2.
00
0.
85
0.
92
Parameter Value
Title JLH-3-256-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T17:39:13
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S7
S174
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-5
.1
18
.5
25
.3
26
.1
28
.5
32
.7
33
.1
63
.2
10
4.
3
13
8.
3
Parameter Value
Title JLH-3-256-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T17:40:02
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S7
S175
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.17
B (dt)
6.05
C (t)
3.63
D (qd)
2.14
E (m)
1.89
F (m)
1.65
2.
02
1.
26
2.
00
2.
20
0.
95
0.
95
Parameter Value
Title CMO-1-053-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T19:03:51
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S8
S176
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
29
.3
31
.5
61
.8
10
4.
8
13
7.
4
Parameter Value
Title CMO-1-053-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T19:04:39
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S8
S177
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.17
B (dt)
6.04
C (t)
3.65
D (qd)
2.09
E (m)
1.58
F (m)
1.50
G (s)
1.27
0.
90
2.
05
2.
33
2.
00
2.
02
0.
94
0.
96
Parameter Value
Title JLH-3-212-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 38
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T17:10:04
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S9
S178
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
24
.9
32
.1
32
.8
62
.7
10
4.
7
13
7.
9
Parameter Value
Title JLH-3-212-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T17:10:53
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S9
S179
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.21
B (dt)
6.06
C (t)
3.68
D (qd)
2.11
E (s)
1.67
F (m)
1.61
G (m)
1.45
4.
48
2.
26
1.
06
2.
00
2.
23
0.
94
0.
97
Parameter Value
Title JLH-3-273-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T18:35:25
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S10
S180
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
25
.2
28
.5
32
.5
33
.0
62
.8
10
4.
4
13
8.
1
Parameter Value
Title JLH-3-273-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T18:36:13
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S10
S181
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
9.76
B (m)
6.12
C (dt)
6.05
D (td)
2.46
E (qd)
2.09
F (p)
1.74
2.
01
1.
97
2.
10
0.
95
1.
00
0.
88
Parameter Value
Title JLH-3-240-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T18:07:38
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S11
S182
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
21
.032
.2
42
.9
10
5.
513
6.
9
20
1.
9
Parameter Value
Title JLH-3-240-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T18:08:26
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S11
S183
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
9.76
B (dt)
6.15
C (dt)
6.03
D (td)
2.44
E (qd)
2.07
F (m)
1.63
G (m)
1.43
2.
20
2.
34
2.
00
2.
10
0.
86
0.
91
0.
84
Parameter Value
Title JLH-5-268-plug-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2016-11-27T16:25:43
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S12
S184
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
21
.428
.2
32
.8
43
.7
10
4.
8
13
7.
5
20
2.
4
Parameter Value
Title JLH-5-268-plug-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-11-27T16:26:31
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S12
S185
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.15
B (dt)
6.03
C (t)
4.35
D (s)
3.31
E (qd)
2.07
F (m)
1.60
G (m)
1.46
2.
10
2.
15
2.
09
6.
35
0.
99
0.
95
1.
00
Parameter Value
Title JLH-3-243-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T18:21:30
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5i
S186
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
23
.731
.9
32
.8
52
.9
10
4.
3
10
4.
7
13
7.
8
Parameter Value
Title JLH-3-243-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T18:22:18
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5i
S187
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.21
B (dt)
6.06
C (t)
4.40
D (s)
3.36
E (qd)
2.10
F (m)
1.64
G (m)
1.45
4.
52
2.
18
2.
06
6.
46
1.
07
0.
95
1.
00
Parameter Value
Title JLH-4-041-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-08T16:56:12
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5j
S188
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
24
.1
28
.6
32
.3
33
.0
52
.8
10
4.
4
10
4.
5
13
8.
0
Parameter Value
Title JLH-4-041-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-08T16:57:01
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5j
S189
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
8.25
B (ddd)
7.90
C (q)
7.37
D (dt)
6.74
E (s)
3.94
3.
35
1.
06
0.
99
1.
05
1.
00
Parameter Value
Title JLH-3-095-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 32
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-23T16:02:14
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S13
S190
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
53
.8
89
.3
11
0.
7
12
4.
9
13
3.
5
13
7.
8
14
7.
6
16
3.
8
Parameter Value
Title JLH-3-095-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-23T16:03:02
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1874.1
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S13
S191
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (d)
8.70
B (t)
7.33
C (s)
4.03
3.
28
1.
00
1.
96
Parameter Value
Title JLH-3-195-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 36
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-23T16:16:02
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S14
S192
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
55
.4
92
.1
12
3.
8
13
0.
4
15
8.
7
16
4.
8
Parameter Value
Title JLH-3-195-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-23T16:16:50
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S14
S193
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
8.05
B (ddd)
7.54
C (dq)
7.02
D (dt)
6.70
E (d)
6.65
F (s)
3.93
3.
20
1.
02
1.
01
1.
03
1.
06
1.
00
Parameter Value
Title JLH-3-093-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 32
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-23T15:48:26
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5k
S194
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
53
.7
10
5.
5
11
1.
4
12
5.
5
13
3.
5
13
5.
3
14
5.
3
16
4.
0
Parameter Value
Title JLH-3-093-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-23T15:49:14
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5k
S195
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (s)
8.46
B (dt)
6.99
C (d)
6.79
D (d)
4.01
3.
22
1.
02
1.
00
2.
05
Parameter Value
Title JLH-3-196-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 36
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-23T16:30:29
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5l
S196
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
55
.310
7.
7
12
4.
1
13
0.
2
15
6.
5
16
5.
2
Parameter Value
Title JLH-3-196-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-23T16:31:17
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5l
S197
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
6.20
B (t)
3.54
C (m)
2.52
2.
10
2.
13
2.
00
Parameter Value
Title CMO-1-155-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-30T13:51:12
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5f
S198
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
36
.0
43
.01
07
.7
13
3.
7
Parameter Value
Title CMO-1-155-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-30T13:52:01
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5f
S199
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
6.12
B (t)
3.18
C (dddd)
2.18
D (p)
1.91
2.
19
1.
96
2.
30
2.
00
Parameter Value
Title JLH-6-252-plug-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-18T23:34:32
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
2.22.3
f1 (ppm)
1.
00
0.
09
S16
S200
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
5.
8
31
.9
33
.5
10
5.
9
13
5.
8
Parameter Value
Title JLH-6-252-plug-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-18T23:35:21
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S16
S201
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.13
B (dt)
6.07
C (dd)
3.51
D (s)
2.70
E (m)
2.07
F (p)
1.69
1.
96
1.
92
4.
10
2.
07
0.
88
0.
90
Parameter Value
Title JLH-6-260-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 34
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-19T00:00:39
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5m
S202
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
26
.4
28
.3
30
.5
38
.2
10
5.
4
13
6.
6
17
7.
4
Parameter Value
Title JLH-6-260-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-19T00:01:27
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5m
S203
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
6.12
B (dt)
6.03
C (m)
3.34
D (t)
3.25
E (t)
2.35
F (m)
2.01
G (m)
1.59
1.
98
4.
01
2.
12
2.
00
2.
07
0.
88
0.
91
Parameter Value
Title JLH-6-241-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-19T00:13:42
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5n
S204
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
17
.9
26
.2
30
.4
31
.1
41
.947
.2
10
5.
1
13
6.
9
17
5.
1
Parameter Value
Title JLH-6-241-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-19T00:14:31
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5n
S205
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dd)
6.06
B (dd)
5.98
C (tdq)
5.06
D (ddt)
2.18
E (ddddd)
1.96
F (p)
1.69
G (d)
1.60
H (m)
1.34
I (d)
1.01
3.
04
2.
06
2.
95
3.
25
2.
01
1.
00
0.
94
0.
89
0.
90
Parameter Value
Title JLH-4-285-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 18
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-04T20:03:06
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
5tu
S206
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
17
.8
20
.02
5.
6
25
.7
36
.4
37
.4
10
3.
2
12
4.
0
13
1.
81
43
.6
Parameter Value
Title JLH-4-285-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-04T20:03:54
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
5tu
S207
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.35
B (m)
7.26
C (m)
7.21
D (s)
5.38
E (s)
2.66
F (s)
0.09
8.
95
3.
11
1.
00
2.
06
1.
27
2.
07
Parameter Value
Title JLH-5-031-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 30
Relaxation Delay 5.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-06T02:35:41
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
7
S208
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-4
.0
39
.2
81
.0
12
5.
9
12
7.
5
12
8.
9
13
7.
8
Parameter Value
Title JLH-5-031-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 512
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-06T02:17:43
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
7
S209
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.32
B (m)
7.17
C (m)
6.88
D (dd)
6.49
E (d)
6.35
F (d)
3.82
G (d)
3.13
H (d)
0.05
8.
86
0.
99
3.
04
1.
00
1.
02
2.
00
3.
03
4.
02
Parameter Value
Title JLH-4-205D-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-19T23:20:41
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3a
S210
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
43
.8
55
.4
11
4.
0
12
4.
8
12
7.
0
12
7.
3
12
7.
7
12
8.
3
12
8.
5
13
1.
1
14
2.
7
15
8.
6
Parameter Value
Title JLH-4-205D-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-19T23:21:30
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3a
S211
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.23
C (m)
7.18
D (m)
6.88
E (ddd)
6.52
F (d)
6.42
G (d)
3.82
H (d)
3.39
I (m)
2.01
J (m)
1.18
K (m)
1.04
L (d)
0.25
2.
90
2.
21
2.
22
2.
23
0.
92
2.
94
1.
00
1.
03
1.
92
1.
07
2.
03
3.
86
Parameter Value
Title JLH-4-217-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-25T18:37:53
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3b
S212
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
13
.7
13
.9
17
.8
43
.1
55
.4
11
4.
1
12
5.
1
12
7.
1
12
7.
2
12
7.
3
12
8.
3
12
8.
7
13
1.
0
14
1.
7
15
8.
7
Parameter Value
Title JLH-4-217-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-25T18:38:41
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1883.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3b
S213
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.38
B (m)
7.33
C (m)
7.23
D (m)
7.12
E (m)
7.00
F (d)
6.84
G (dd)
6.37
H (d)
6.24
I (s)
3.82
J (d)
3.29
K (s)
0.32
5.
54
0.
99
3.
00
1.
02
1.
03
2.
02
2.
06
1.
06
4.
15
2.
06
2.
84
Parameter Value
Title JLH-6-207-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-08-28T18:37:50
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3c
S214
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-4
.5
-4
.04
3.
4
55
.4
11
4.
0
12
4.
9
12
7.
0
12
7.
6
12
7.
6
12
8.
0
12
8.
1
12
8.
3
12
9.
3
13
1.
1
13
4.
5
13
6.
8
14
2.
0
15
8.
6
Parameter Value
Title JLH-6-207-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-08-28T18:38:39
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3c
S215
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.27
B (m)
7.17
C (m)
7.11
D (m)
6.84
E (dd)
6.47
F (d)
6.30
G (s)
3.80
H (d)
3.25
I (t)
0.92
J (m)
0.58
5.
89
8.
72
0.
93
3.
07
0.
98
1.
00
2.
01
1.
16
2.
02
4.
74
Parameter Value
Title JLH-4-216-column-2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 32
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-25T23:04:31
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3d
3.13.23.33.4
f1 (ppm)
0.
08
1.
00
S216
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
2.
6
7.
6
41
.0
55
.4
11
4.
0
12
4.
8
12
7.
0
12
7.
1
12
7.
5
12
8.
5
12
8.
9
13
1.
2
14
2.
8
15
8.
6
Parameter Value
Title JLH-4-216-column-2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 512
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-25T23:05:19
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3d
S217
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (d)
7.53
B (d)
7.30
C (d)
7.24
D (d)
6.86
E (dd)
6.43
F (d)
6.33
G (s)
3.81
H (d)
3.19
I (s)
0.02
8.
87
1.
00
3.
10
1.
00
1.
05
1.
97
2.
06
2.
04
1.
90
Parameter Value
Title JLH-5-264-column
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2016-11-23T13:53:49
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3e
S218
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
44
.0
55
.4
11
4.
112
1.
4
12
3.
5
12
5.
3
12
5.
4
12
5.
4
12
5.
4
12
5.
7
12
6.
6
12
6.
9
12
6.
9
12
7.
1
12
7.
1
12
7.
3
12
7.
4
12
7.
8
12
8.
5
13
0.
7
14
7.
2
14
7.
2
14
7.
2
14
7.
215
8.
8
Parameter Value
Title JLH-5-264-column
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 1000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-11-22T21:38:22
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3e
S219
-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)
-6
5.
3
Parameter Value
Title JLH-5-264-ﬂuorine
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 6.3333
Acquisition Time 0.9856
Acquisition Date 2017-01-16T21:58:17
Spectrometer Frequency 282.34
Spectral Width 64935.1
Lowest Frequency -56468.7
Nucleus 19F
Acquired Size 64000
Spectral Size 131072
3e
S220
-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)
-6
5.
3
Parameter Value
Title JLH-5-264-ﬂuorine-C6F6
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 6.3333
Acquisition Time 0.9856
Acquisition Date 2017-01-16T22:03:20
Spectrometer Frequency 282.34
Spectral Width 64935.1
Lowest Frequency -56468.7
Nucleus 19F
Acquired Size 64000
Spectral Size 131072
3e
with	C6F6
S221
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.30
B (s)
7.28
C (m)
7.08
D (m)
6.87
E (dd)
6.40
F (d)
6.32
G (s)
3.81
H (d)
3.09
I (d)
0.03
8.
73
1.
00
3.
24
0.
97
1.
07
2.
09
2.
00
1.
98
2.
29
Parameter Value
Title JLH-4-218-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-26T11:44:36
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3f
S222
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
43
.2
55
.4
11
4.
11
27
.1
12
7.
5
12
8.
1
12
8.
5
12
8.
5
13
0.
3
13
0.
9
14
1.
3
15
8.
7
Parameter Value
Title JLH-4-218-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-26T11:45:24
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3f
S223
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (d)
7.39
B (d)
7.28
C (d)
7.01
D (d)
6.84
E (dd)
6.37
F (d)
6.30
G (s)
3.81
H (d)
3.06
I (s)
0.01
8.
35
1.
00
3.
16
1.
04
1.
04
2.
12
2.
07
2.
75
1.
98
Parameter Value
Title JLH-5-293-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 34
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-17T10:35:45
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3g
S224
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
43
.2
55
.5
11
4.
1
11
8.
3
12
7.
1
12
7.
4
12
8.
1
12
9.
0
13
0.
9
13
1.
5
14
1.
8
15
8.
7
Parameter Value
Title JLH-5-293-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 512
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-17T10:36:33
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3g
S225
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.31
B (t)
7.22
C (m)
6.86
D (m)
6.77
E (m)
6.71
F (dd)
6.45
G (d)
6.33
H (s)
3.82
I (s)
3.81
J (d)
3.10
K (s)
0.05
8.
71
1.
00
3.
03
2.
98
0.
99
1.
02
1.
97
1.
00
2.
00
1.
00
2.
02
Parameter Value
Title JLH-4-252-column-F2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-25T23:01:55
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3h
S226
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.6
43
.955
.2
55
.4
10
9.
7
11
3.
3
11
4.
0
11
9.
9
12
7.
0
12
7.
7
12
8.
1
12
9.
3
13
1.
1
14
4.
4
15
8.
6
15
9.
7
Parameter Value
Title JLH-4-252-column-F2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-25T23:02:43
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3h
S227
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.29
B (m)
7.07
C (m)
6.85
D (dd)
6.41
E (d)
6.30
F (s)
3.81
G (s)
3.80
H (d)
3.05
I (s)
0.03
8.
28
0.
99
2.
84
3.
01
1.
00
1.
04
4.
02
2.
03
2.
03
Parameter Value
Title JLH-5-191-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-06T15:33:32
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3i
S228
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.6
42
.5
55
.4
55
.4
11
3.
9
11
4.
0
12
7.
0
12
7.
4
12
8.
2
12
8.
8
13
1.
2
13
4.
6
15
7.
1
15
8.
6
Parameter Value
Title JLH-5-191-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-06T15:34:21
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3i
S229
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.28
B (dd)
7.20
C (ddd)
7.10
D (td)
6.92
E (m)
6.84
F (dd)
6.48
G (d)
6.33
H (s)
3.82
I (s)
3.80
J (dd)
3.64
K (s)
-0.00
8.
84
1.
00
3.
15
3.
44
1.
12
1.
15
3.
30
1.
10
1.
07
1.
06
2.
28
Parameter Value
Title JLH-5-237-prep
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 32
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2016-11-11T15:43:53
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3j
S230
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.6
35
.355
.2
55
.4
11
0.
4
11
4.
0
12
0.
6
12
5.
4
12
7.
0
12
7.
5
12
8.
5
13
1.
3
13
1.
4
15
5.
9
15
8.
5
Parameter Value
Title JLH-5-237-prep
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.8563
Acquisition Time 1.0420
Acquisition Date 2016-11-11T15:44:41
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1884.8
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
3j
S231
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.31
B (m)
7.17
C (dd)
6.59
D (d)
6.38
E (d)
3.16
F (s)
2.37
G (s)
0.06
8.
85
3.
00
0.
99
1.
00
1.
01
5.
06
4.
09
Parameter Value
Title JLH-4-229-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-17T18:56:30
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6a
S232
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
21
.3
43
.9
12
4.
8
12
5.
9
12
7.
3
12
8.
1
12
8.
5
12
9.
3
12
9.
5
13
5.
5
13
6.
4
14
2.
6
Parameter Value
Title JLH-4-229-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-17T18:57:18
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6a
S233
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.37
B (dd)
7.30
C (m)
7.16
D (m)
7.03
E (dd)
6.57
F (d)
6.36
G (d)
3.14
H (s)
2.31
I (s)
0.03
8.
67
3.
00
1.
00
1.
03
1.
05
1.
94
2.
93
1.
98
1.
97
Parameter Value
Title JLH-4-297-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-31T11:24:02
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6b
S234
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
21
.34
3.
9
12
1.
7
12
4.
9
12
6.
8
12
7.
2
12
7.
3
12
8.
5
13
0.
9
13
6.
1
14
2.
3
14
9.
4
16
9.
7
Parameter Value
Title JLH-4-297-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-31T11:25:03
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6b
S235
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.76
B (m)
7.37
C (m)
7.30
D (m)
7.16
E (dd)
6.70
F (d)
6.39
G (d)
3.16
H (s)
1.36
I (s)
0.03
8.
49
11
.7
2
0.
97
1.
00
1.
02
2.
95
1.
98
2.
05
1.
97
Parameter Value
Title JLH-4-295-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-06-01T02:07:11
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6c
S236
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
25
.0
25
.0
44
.2
83
.8
12
4.
9
12
5.
3
12
7.
3
12
8.
2
12
8.
5
13
1.
9
13
5.
2
14
1.
0
14
2.
2
Parameter Value
Title JLH-4-295-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-01T02:07:59
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6c
S237
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.40
B (m)
7.31
C (m)
7.22
D (m)
7.14
E (m)
6.85
F (d)
6.45
G (m)
6.23
H (m)
3.10
I (s)
0.03
8.
90
0.
95
2.
05
0.
98
1.
00
2.
99
1.
05
4.
03
2.
07
Parameter Value
Title JLH-5-246-prep
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2016-11-23T13:59:34
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6d
S238
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
44
.1
12
4.
8
12
6.
1
12
7.
1
12
7.
3
12
8.
5
12
8.
7
12
9.
1
12
9.
5
12
9.
7
13
5.
2
13
7.
9
14
2.
2
Parameter Value
Title JLH-5-246-prep
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-11-23T14:00:22
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6d
S239
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.69
B (dq)
7.37
C (m)
7.31
D (m)
7.25
E (m)
7.14
F (dd)
6.55
G (ddt)
5.89
H (m)
5.45
I (t)
4.16
J (d)
2.96
K (m)
2.13
L (m)
1.96
M (s)
0.02
8.
55
2.
06
2.
01
0.
98
2.
26
1.
04
1.
00
1.
08
5.
28
1.
24
2.
12
0.
97
1.
09
Parameter Value
Title JLH-4-238-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-07T17:36:38
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6e
S240
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
30
.2
30
.4
43
.0
45
.8
10
1.
0
10
9.
5
11
9.
3
12
1.
0
12
1.
4
12
4.
7
12
7.
2
12
7.
5
12
7.
9
12
8.
4
12
8.
7
13
0.
8
13
6.
0
14
2.
9
Parameter Value
Title JLH-4-238-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-07T17:37:28
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6e
S241
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
0.
61
9
1.
00
0
Parameter Value
Title JLH-4-228-QUANT-NMR.1.ﬁd
Origin Bruker BioSpin GmbH
Solvent CDCl3
Temperature 295.0
Pulse Sequence zg30
Number of Scans 1
Receiver Gain 30.3
Relaxation Delay 20.0000
Pulse Width 11.7000
Acquisition Time 19.9999
Acquisition Date 2017-10-30T18:13:59
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1542.2
Nucleus 1H
Acquired Size 160256
Spectral Size 524288
6e
Quantitative	NMR
S242
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.26
B (m)
7.11
C (m)
7.07
D (ddt)
5.94
E (dddd)
5.40
F (m)
3.53
G (d)
2.94
H (m)
2.52
I (s)
-0.02
8.
60
2.
16
1.
03
2.
19
1.
04
1.
05
2.
12
1.
07
2.
33
Parameter Value
Title JLH-6-281B-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-28T15:57:54
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6f
S243
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
36
.2
43
.2
44
.8
12
4.
1
12
4.
7
12
7.
2
12
8.
4
13
3.
2
14
2.
6
Parameter Value
Title JLH-6-281B-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-28T15:58:42
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6f
S244
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.25
B (m)
7.10
C (m)
7.06
D (ddt)
5.93
E (dtd)
5.37
F (t)
3.62
G (d)
2.94
H (m)
2.33
J (s)
-0.03
I (s)
1.51
8.
86
1.
14
2.
09
0.
99
2.
07
1.
00
1.
02
1.
96
1.
05
2.
14
Parameter Value
Title JLH-4-212-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-04T16:44:49
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6g
S245
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
36
.4
43
.3
62
.4
12
4.
5
12
4.
7
12
7.
2
12
8.
4
13
3.
2
14
2.
8
Parameter Value
Title JLH-4-212-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-04T16:45:37
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6g
S246
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
8.06
B (m)
7.57
C (m)
7.45
D (m)
7.28
E (m)
7.14
F (m)
7.10
G (ddq)
6.00
H (dtt)
5.49
I (t)
4.38
J (d)
2.97
K (qd)
2.56
L (d)
-0.02
8.
68
2.
05
0.
96
2.
09
1.
00
0.
99
1.
97
1.
00
2.
11
1.
95
1.
00
1.
87
Parameter Value
Title JLH-4-213-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-04-23T18:59:16
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6h
S247
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-3
.0
32
.4
43
.1
64
.7
12
3.
8
12
4.
6
12
7.
1
12
8.
3
12
9.
6
13
0.
4
13
2.
7
13
2.
8
14
2.
6
16
6.
6
Parameter Value
Title JLH-4-213-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-04-23T19:00:05
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6h
S248
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
0.
33
7
1.
00
0
Parameter Value
Title JLH-4-213-QUANT-NMR.1.ﬁd
Origin Bruker BioSpin GmbH
Solvent CDCl3
Temperature 295.0
Pulse Sequence zg30
Number of Scans 1
Receiver Gain 55.5
Relaxation Delay 20.0000
Pulse Width 11.7000
Acquisition Time 19.9999
Acquisition Date 2017-10-30T18:08:28
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1525.1
Nucleus 1H
Acquired Size 160256
Spectral Size 524288
6h
Quantitative	NMR
S249
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (ddd)
7.24
B (m)
7.07
C (ddt)
5.80
D (dtd)
5.39
E (t)
4.37
F (s)
3.31
G (d)
2.89
H (td)
2.07
I (m)
1.61
J (m)
1.43
K (s)
-0.04
8.
59
2.
00
1.
96
2.
04
1.
00
6.
09
1.
01
1.
02
1.
01
3.
10
2.
23
Parameter Value
Title JLH-4-261-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 10.0000
Pulse Width 5.9000
Acquisition Time 10.0000
Acquisition Date 2016-06-15T19:51:03
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 80000
Spectral Size 262144
6i
S250
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
24
.93
2.
1
32
.8
42
.9
52
.7
10
4.
6
12
4.
5
12
7.
2
12
8.
3
12
8.
7
12
9.
8
14
3.
2
Parameter Value
Title JLH-4-261-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-06-15T19:41:23
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6i
S251
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.27
B (m)
7.11
C (ddt)
5.82
D (dtd)
5.43
E (t)
4.39
F (s)
3.35
G (s)
3.34
H (d)
2.92
I (m)
2.09
J (m)
1.64
K (m)
1.42
L (s)
0.00
8.
34
4.
05
2.
04
2.
04
1.
00
2.
64
2.
91
0.
97
1.
02
1.
02
3.
05
2.
19
Parameter Value
Title JLH-5-190-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-10-02T14:53:14
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6j
S252
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
24
.329
.8
32
.4
32
.8
42
.9
52
.7
52
.7
10
4.
6
12
4.
5
12
7.
2
12
8.
3
12
9.
0
12
9.
5
14
3.
2
Parameter Value
Title JLH-5-190-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-10-02T14:54:02
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6j
S253
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dt)
8.07
B (ddd)
7.64
C (m)
7.29
D (m)
7.14
E (dt)
6.70
F (dd)
6.48
G (d)
6.29
H (s)
3.93
I (d)
3.12
J (s)
0.02
8.
97
1.
03
3.
13
1.
06
1.
06
1.
00
3.
11
2.
05
1.
05
1.
00
Parameter Value
Title JLH-4-239-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-07T17:51:12
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6k
S254
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
44
.0
53
.611
0.
8
12
4.
2
12
4.
9
12
7.
2
12
7.
4
12
8.
5
13
0.
1
13
5.
3
14
2.
3
14
4.
7
16
3.
1
Parameter Value
Title JLH-4-239-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-07T17:52:01
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6k
S255
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (s)
8.47
B (m)
7.29
C (m)
7.13
D (dd)
6.56
E (d)
6.21
F (s)
4.00
G (dd)
3.12
H (s)
0.02
8.
74
0.
98
3.
02
0.
99
1.
01
2.
96
1.
94
1.
93
Parameter Value
Title JLH-4-227-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-01T16:42:16
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6l
S256
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
44
.4
55
.0
12
0.
5
12
5.
1
12
5.
7
12
7.
2
12
8.
7
13
2.
6
14
1.
6
15
6.
2
16
4.
5
Parameter Value
Title JLH-4-227-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-01T16:43:04
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6l
S257
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (tt)
7.23
B (m)
7.08
C (m)
7.04
D (ddt)
5.82
E (dtd)
5.36
F (m)
3.51
G (d)
2.88
H (q)
2.63
I (m)
2.07
J (m)
1.65
K (s)
-0.05
8.
01
2.
49
2.
17
3.
67
0.
98
2.
11
1.
04
1.
05
1.
92
1.
15
2.
11
Parameter Value
Title JLH-6-261A-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-15T18:05:54
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6m
S258
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
27
.7
28
.2
30
.2
38
.7
43
.0
12
4.
6
12
7.
2
12
7.
4
12
8.
3
13
0.
4
14
3.
01
77
.4
Parameter Value
Title JLH-6-261A-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-15T18:06:42
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6m
S259
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.24
B (m)
7.09
C (m)
7.05
D (ddt)
5.81
E (dtd)
5.38
F (m)
3.36
G (t)
3.28
H (d)
2.89
I (t)
2.37
J (m)
2.05
K (ddd)
2.00
L (qt)
1.59
M (s)
-0.04
8.
12
1.
94
2.
09
2.
04
2.
05
0.
97
2.
11
2.
14
1.
02
1.
03
1.
96
1.
02
2.
00
Parameter Value
Title JLH-6-242-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 36
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-18T20:04:54
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6n
S260
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
18
.0
27
.7
30
.3
31
.2
42
.4
43
.0
47
.3
12
4.
6
12
7.
2
12
7.
8
12
8.
4
13
0.
2
14
3.
1
17
5.
0
Parameter Value
Title JLH-6-242-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-18T20:05:46
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6n
S261
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
7.20
B (m)
6.68
C (dd)
6.33
D (dd)
5.57
E (s)
3.81
F (dd)
3.02
G (s)
0.08
H (s)
-0.02
8.
70
8.
75
1.
01
3.
12
0.
98
1.
00
3.
06
1.
00
Parameter Value
Title JLH-4-223-column-2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 20
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-06T04:55:41
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6o
S262
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
-0
.9
48
.4
55
.2
10
9.
6
11
3.
3
11
9.
9
12
7.
8
12
9.
3
14
4.
0
14
5.
8
15
9.
7
Parameter Value
Title JLH-4-223-column-2-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-06T04:56:31
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6o
S263
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.16
B (m)
6.64
C (ddq)
5.78
D (dqd)
5.41
E (s)
3.79
F (d)
2.86
G (ddd)
1.70
H (s)
-0.04
8.
87
3.
08
1.
01
3.
16
0.
99
1.
00
3.
03
1.
00
Parameter Value
Title JLH-4-241B-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-08T23:08:53
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6p
S264
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
18
.34
3.
1
55
.210
9.
6
11
3.
2
11
9.
9
12
3.
7
12
9.
2
13
0.
2
14
5.
0
15
9.
6
Parameter Value
Title JLH-4-241B-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-08T23:09:41
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6p
S265
-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1	(ppm)
PROTON01
JLH-6-109-column
PROTON01
JLH-4-241B-column-CH
3.783.803.82
f1	(ppm)
-0.050.000.050.10
f1	(ppm)
with	1)3	E:Z	vinyl	bromide
with	E	vinyl	bromide
S266
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dd)
7.31
B (td)
7.20
C (m)
6.74
D (m)
6.68
E (dd)
6.54
G (dd)
6.17
H (d)
6.10
I (s)
3.81
J (d)
3.04
K (s)
0.03
8.
64
0.
98
2.
98
0.
88
0.
98
0.
87
0.
98
1.
85
1.
02
0.
98
0.
86
Parameter Value
Title JLH-4-287-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-24T23:24:49
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6q
S267
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.6
44
.0
55
.3
10
5.
8
10
9.
9
11
1.
2
11
3.
4
11
6.
8
12
0.
0
12
9.
4
12
9.
414
1.
2
14
3.
9
15
3.
6
15
9.
7
Parameter Value
Title JLH-4-287-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-24T23:25:37
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6q
S268
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.21
B (dt)
7.08
C (dd)
6.94
D (m)
6.86
E (m)
6.74
F (m)
6.69
G (d)
6.49
I (s)
3.81
J (d)
3.06
K (s)
0.04
8.
88
0.
99
3.
09
1.
02
0.
94
1.
98
0.
95
0.
95
0.
93
0.
87
1.
00
Parameter Value
Title JLH-4-289-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-25T20:51:28
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6r
S269
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.6
43
.9
55
.3
10
9.
9
11
3.
4
11
9.
9
12
1.
5
12
2.
9
12
4.
0
12
7.
4
12
9.
4
13
0.
5
14
3.
4
14
3.
8
15
9.
7
Parameter Value
Title JLH-4-289-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-25T20:52:16
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6r
S270
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
7.17
B (m)
6.65
C (ddt)
6.01
D (dtd)
5.52
E (dd)
4.17
F (s)
3.79
G (d)
2.93
H (s)
0.92
I (s)
0.07
J (s)
-0.02
8.
90
5.
99
9.
42
1.
03
3.
09
2.
07
1.
01
1.
02
3.
04
1.
00
Parameter Value
Title JLH-4-225-C2-S2-P1
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 18
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-03T19:52:36
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6s
S271
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-4
.9
-4
.9
-2
.8
18
.5
26
.1
42
.955
.2
64
.110
9.
8
11
3.
2
11
9.
9
12
7.
9
12
9.
2
13
0.
3
14
4.
3
15
9.
6
Parameter Value
Title JLH-4-225-C2-S2-P1
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-03T19:53:24
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
6s
S272
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.17
B (m)
6.65
C (dddd)
5.72
D (tdd)
5.27
E (m)
5.11
F (d)
3.79
G (dd)
2.87
H (m)
2.13
I (m)
1.98
J (m)
1.31
K (q)
1.70
L (q)
1.67
M (q)
1.61
N (m)
1.55
O (d)
1.00
P (d)
0.97
Q (d)
-0.03
8.
96
1.
99
1.
06
2.
17
0.
94
1.
91
1.
04
2.
01
2.
11
1.
03
1.
01
3.
13
0.
98
1.
01
1.
01
3.
00
1.
00
Parameter Value
Title JLH-4-270-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-23T22:07:19
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
0.951.00
f1 (ppm)
1.
94
1.
00
1.651.70
f1 (ppm)
1.
00
2.
00
1.551.60
f1 (ppm)
1.
00
2.
01
(1-rac,4S)-6tu
S273
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
6
-2
.7
3
17
.8
1
17
.8
5
21
.1
8
21
.3
4
25
.8
7
25
.8
9
26
.0
5
26
.2
3
36
.7
3
37
.0
8
37
.6
4
42
.9
1
42
.9
7
55
.2
0
55
.2
11
09
.5
1
11
3.
22
11
9.
88
11
9.
91
12
4.
94
12
7.
54
12
9.
18
13
1.
31
13
5.
24
13
5.
27
14
5.
09
14
5.
16
15
9.
59
15
9.
62
Parameter Value
Title JLH-4-270-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-23T22:08:07
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
(1-rac,4S)-6tu
S274
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.18
B (m)
6.66
C (ddd)
5.73
D (ddd)
5.26
E (tdq)
5.14
F (s)
3.80
G (d)
2.87
H (m)
2.14
I (m)
2.00
J (q)
1.71
K (d)
1.62
L (m)
1.32
M (d)
0.98
N (s)
-0.02
8.
94
2.
97
2.
06
2.
84
3.
00
2.
12
1.
03
1.
01
3.
14
0.
97
1.
00
1.
02
3.
01
1.
00
Parameter Value
Title JLH-4-253A-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 18
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-15T13:05:35
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
0.951.00
f1 (ppm)
29
.7
3
1.
00
1.551.601.65
f1 (ppm)
1.
00
44
.4
0
1.651.701.75
f1 (ppm)
1.
00
39
.0
5
(1S,4S)-6t
S275
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.7
17
.9
21
.3
25
.9
26
.237
.1
37
.6
43
.0
55
.2
10
9.
5
11
3.
2
11
9.
9
12
4.
9
12
7.
5
12
9.
2
13
1.
3
13
5.
3
14
5.
1
15
9.
6
Parameter Value
Title JLH-4-253A-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-15T13:06:23
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
(1S,4S)-6t
S276
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.16
B (m)
6.65
C (m)
5.71
D (ddd)
5.28
E (tdq)
5.08
F (s)
3.79
G (d)
2.87
H (m)
2.14
I (m)
1.94
J (d)
1.00
K (q)
1.67
L (d)
1.55
M (m)
1.29
N (s)
-0.04
8.
74
2.
87
2.
09
3.
02
2.
85
1.
97
1.
02
1.
01
3.
13
0.
93
1.
00
1.
01
3.
00
1.
00
Parameter Value
Title JLH-4-299-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.9000
Acquisition Time 3.0000
Acquisition Date 2016-05-30T23:32:56
Spectrometer Frequency 499.66
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
0.951.001.05
f1 (ppm)
1.
00
19
.4
0
1.551.60
f1 (ppm)
19
.3
8
1.
00
1.651.70
f1 (ppm)
19
.0
9
1.
00
(1R,4S)-6u
S277
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.8
17
.8
21
.2
25
.9
26
.1
36
.7
37
.5
42
.9
55
.21
09
.5
11
3.
2
11
9.
9
12
4.
9
12
7.
3
12
9.
1
13
1.
3
13
5.
2
14
5.
1
15
9.
6
Parameter Value
Title JLH-4-299-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.5000
Acquisition Time 1.0420
Acquisition Date 2016-05-30T23:33:45
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.0
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
(1R,4S)-6u
S278
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
7.22
B (ddt)
6.97
C (dd)
6.91
D (ddd)
6.78
E (dt)
6.41
F (dd)
6.18
G (s)
3.82
H (ddd)
3.49
I (dqdd)
2.45
J (dqd)
1.62
K (s)
1.58
L (m)
1.43
M (d)
1.14
N (t)
1.00
2.
90
2.
91
1.
05
0.
57
1.
44
0.
99
0.
97
3.
01
1.
02
1.
01
0.
98
1.
00
1.
03
1.
00
Parameter Value
Title JLH-6-283-column
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-20T23:15:09
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S21
S279
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
10
.5
15
.1
27
.3
42
.9
55
.37
6.
8
11
1.
5
11
2.
911
8.
9
12
9.
6
13
0.
3
13
3.
3
13
9.
0
15
9.
9
Parameter Value
Title JLH-6-283-column
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-20T23:15:57
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S21
S280
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.71
B (m)
7.42
C (m)
7.36
D (t)
7.22
E (dt)
6.90
F (dd)
6.87
G (ddd)
6.78
H (m)
6.31
I (s)
3.82
J (ddd)
3.69
K (m)
2.51
L (m)
1.49
M (s)
1.10
N (d)
1.09
O (t)
0.76
2.
91
3.
39
8.
58
2.
09
1.
02
1.
05
3.
04
2.
09
1.
00
1.
02
1.
02
1.
05
4.
26
2.
15
4.
19
Parameter Value
Title JLH-6-048-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-16T20:32:12
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S22
S281
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
1.
2
10
.0
14
.6
19
.7
27
.0
27
.3
41
.1
55
.378
.6
11
1.
2
11
2.
7
11
8.
9
12
7.
5
12
7.
6
12
9.
0
12
9.
5
12
9.
5
12
9.
6
13
4.
4
13
4.
7
13
4.
9
13
6.
2
13
6.
2
13
9.
5
15
9.
8
Parameter Value
Title JLH-6-048-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-16T20:33:01
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S22
S282
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.71
B (m)
7.41
C (ddd)
3.75
D (t)
3.66
E (dt)
3.51
F (m)
1.90
G (s)
1.86
H (m)
1.52
I (s)
1.07
J (d)
0.86
K (t)
0.64
2.
85
2.
96
9.
02
2.
01
0.
87
1.
00
1.
00
1.
03
0.
97
6.
13
4.
12
Parameter Value
Title JLH-6-057-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-25T18:32:11
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S23
S283
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
10
.6
10
.8
19
.6
26
.4
27
.2
38
.8
66
.1
76
.8
12
7.
6
12
7.
8
12
9.
7
12
9.
9
13
3.
8
13
4.
6
13
6.
1
Parameter Value
Title JLH-6-057-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-25T18:32:59
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S23
S284
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dd)
7.23
B (m)
6.95
C (m)
6.90
D (ddd)
6.79
E (dd)
6.48
F (dd)
6.16
G (s)
3.82
H (dtd)
3.37
I (m)
2.52
J (m)
1.58
K (m)
1.28
L (t)
0.88
2.
82
7.
22
1.
97
2.
04
1.
01
3.
05
1.
03
1.
03
0.
97
1.
01
1.
03
1.
00
Parameter Value
Title JLH-6-055A-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 24
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-23T18:51:45
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S24
S285
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
14
.1
16
.52
2.
6
23
.5
31
.5
41
.1
50
.8
55
.31
11
.5
11
3.
4
11
9.
0
12
9.
6
12
9.
7
13
1.
9
13
8.
4
15
9.
9
21
1.
8
Parameter Value
Title JLH-6-055A-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-23T18:52:33
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S24
S286
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (t)
7.23
B (dt)
6.97
C (dd)
6.92
D (ddd)
6.80
E (dd)
6.53
F (dd)
6.26
G (m)
4.48
H (m)
3.81
I (d)
1.37
J (s)
1.83
3.
09
1.
14
3.
84
1.
00
1.
01
1.
01
1.
17
1.
05
1.
04
1.
10
Parameter Value
Title JLH-6-020-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 24
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-16T16:30:57
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
5.65.75.85.96.06.16.26.36.46.56.6
f1 (ppm)
0.
07
1.
00
0.
09
1.
00
S25 S25'
S287
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
23
.5
55
.3
69
.0
11
1.
8
11
3.
4
11
9.
2
12
9.
3
12
9.
7
13
4.
0
13
8.
2
15
9.
9
Parameter Value
Title JLH-6-020-column-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-12-16T16:36:33
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S25 S25'
S288
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.18
C (ddd)
7.09
D (m)
6.87
E (s)
3.83
F (ddd)
2.66
G (ddd)
2.41
H (m)
2.10
I (s)
-0.01
7.
90
3.
07
1.
00
1.
06
3.
18
2.
04
4.
10
1.
10
2.
10
Parameter Value
Title JLH-6-253-plug-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 18
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-15T18:18:54
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S26
S289
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
31
.7
34
.5
36
.5
55
.3
11
3.
8
12
4.
5
12
7.
9
12
8.
3
12
9.
5
13
4.
8
14
3.
4
15
7.
7
Parameter Value
Title JLH-6-253-plug-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-15T18:19:42
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S26
S290
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
Parameter Value
Title JLH-6-049-column-mix
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-15T22:54:09
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3.253.303.353.40
f1 (ppm)
1.
14
1.
00
5.
13
9																											9'																									9''
mixture	of	diastereomers
9
9'' 9'
S291
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dtd)
7.36
B (dd)
7.29
C (m)
7.20
D (m)
6.44
E (dd)
6.20
F (m)
3.60
G (s)
3.35
H (m)
2.66
I (m)
1.96
J (m)
1.72
K (m)
1.50
0.
95
3.
07
2.
01
0.
95
2.
77
0.
95
0.
97
1.
00
0.
95
1.
94
2.
03
Parameter Value
Title JLH-6-049-prep-B-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 34
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-16T16:11:09
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
9
major
S292
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
22
.5
30
.9
31
.3
49
.5
57
.4
88
.0
12
6.
1
12
7.
1
12
8.
6
12
9.
5
13
3.
2
13
7.
7
Parameter Value
Title JLH-6-049-prep-B-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 1000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-16T16:13:33
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
9
major
S293
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.21
C (m)
6.42
D (dd)
5.56
E (td)
3.73
F (dt)
3.58
G (s)
3.30
H (s)
3.29
I (m)
3.08
J (m)
2.64
K (m)
1.96
L (m)
1.82
M (m)
1.69
N (m)
1.42
0.
97
5.
84
4.
80
2.
16
1.
17
0.
97
3.
00
3.
41
0.
98
1.
10
0.
98
3.
21
2.
48
8.
83
Parameter Value
Title JLH-6-049-prep-A-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 40
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-01-16T23:35:54
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
3.243.283.32
f1 (ppm)
1.
00
1.
18
9'																									9''
mxture	of	minors
9'9''
S294
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
22
.2
22
.530
.2
30
.8
31
.4
32
.0
44
.7
48
.5
57
.2
57
.3
85
.7
88
.9
12
6.
2
12
6.
8
12
6.
9
12
8.
3
12
8.
6
12
8.
9
12
9.
0
12
9.
9
13
1.
0
13
5.
7
13
7.
5
13
8.
0
Parameter Value
Title JLH-6-049-prep-A-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 5000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-01-16T23:38:18
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
9'																									9''
mxture	of	minors
S295
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
Parameter Value
Title JLH-6-017-column-mix
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 16
Receiver Gain 28
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-14T22:47:41
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
3.303.353.40
f1 (ppm)
6.
45
1.
00
2.02.12.22.32.42.52.62.7
f1 (ppm)
1.
00
6.
54
10																												10'
mxture	of	diastereomers
10'
10
S296
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.38
B (m)
7.29
C (m)
7.19
D (m)
6.42
E (dt)
3.39
F (s)
3.33
G (m)
2.48
H (m)
1.90
I (dtd)
1.75
J (m)
1.64
K (m)
1.54
L (m)
1.43
M (m)
1.35
1.
01
2.
30
1.
09
2.
04
1.
09
1.
03
0.
98
3.
05
1.
02
2.
01
1.
05
2.
11
2.
04
Parameter Value
Title JLH-6-017-prep-major-A
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 30
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-15T03:57:03
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
10
major
S297
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
21
.4
24
.3
28
.2
28
.2
44
.2
56
.580
.0
12
6.
2
12
6.
9
12
8.
5
12
9.
6
13
2.
7
13
8.
1
Parameter Value
Title JLH-6-017-prep-major-A
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 1000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-12-15T04:02:42
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
10
major
S298
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.37
B (m)
7.29
C (m)
7.19
D (d)
6.42
E (dd)
6.27
F (s)
3.35
G (td)
2.95
H (m)
2.21
I (m)
2.14
J (m)
1.82
K (tdd)
1.69
L (m)
1.27
5.
08
1.
07
2.
02
1.
15
0.
99
1.
04
2.
77
1.
01
1.
08
1.
04
2.
00
1.
94
Parameter Value
Title JLH-6-017-prep-minor-B
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 128
Receiver Gain 40
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-15T04:41:39
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
10'
minor
S299
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
24
.7
25
.3
30
.8
31
.7
47
.35
6.
7
83
.3
12
6.
2
12
6.
9
12
8.
6
12
9.
4
13
3.
8
13
8.
1
Parameter Value
Title JLH-6-017-prep-minor-B
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 5000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-12-15T05:03:18
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
10'
minor
S300
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.37
B (dd)
7.31
C (m)
7.23
D (d)
6.42
E (dd)
6.18
F (td)
4.06
G (td)
3.83
H (dt)
3.77
I (ddt)
2.96
J (dddd)
2.23
K (dddd)
1.90
L (dt)
1.57
M (m)
1.50
N (t)
0.97
2.
95
1.
06
1.
17
1.
02
1.
04
0.
98
1.
00
0.
99
0.
99
0.
96
0.
95
1.
00
1.
94
1.
91
Parameter Value
Title JLH-6-277-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-16T19:11:08
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
6.16.26.36.46.5
f1 (ppm)
1.
0
18
.2
11
18)1	dr
S301
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
10
.924
.5
32
.945
.7
66
.6
84
.0
12
6.
2
12
7.
3
12
8.
6
12
9.
7
13
0.
6
13
7.
5
Parameter Value
Title JLH-6-277-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-16T19:11:57
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
11
18)1	dr
S302
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.36
B (m)
7.31
C (m)
7.23
D (d)
6.45
E (dd)
6.12
F (dd)
3.92
G (td)
3.52
H (m)
2.56
I (ddt)
2.20
J (ddt)
1.89
L (m)
1.55
M (t)
1.01
K (m)
1.69
2.
88
1.
13
1.
33
1.
04
1.
03
0.
97
0.
97
1.
98
1.
00
1.
00
1.
01
2.
07
2.
08
Parameter Value
Title CMO-1-171-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 28
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-10-04T15:51:47
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
12
6.06.16.26.36.46.56.6
f1 (ppm)
47
.2
1.
0
>20)1	dr
S303
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
10
.8
26
.9
33
.9
48
.9
67
.3
85
.3
12
6.
2
12
7.
4
12
8.
7
13
0.
9
13
1.
0
13
7.
3
Parameter Value
Title CMO-1-171-column-CH
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-10-04T15:52:36
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
12
>20)1	dr
S304
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.23
B (m)
7.08
C (m)
7.04
D (dddd)
5.81
E (m)
5.38
F (s)
5.16
G (s)
4.11
H (dddd)
3.47
I (ddt)
3.13
J (d)
2.88
K (dtdd)
2.50
L (m)
2.25
M (q)
2.05
N (m)
1.87
O (m)
1.61
P (s)
-0.05
8.
07
2.
07
0.
99
2.
04
2.
11
1.
04
0.
98
1.
01
1.
13
0.
94
1.
02
1.
04
1.
02
1.
92
1.
14
2.
12
Parameter Value
Title JLH-6-288-crude
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 12
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-26T19:21:52
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1002.2
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
13
S305
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
-2
.9
27
.9
27
.9
28
.3
29
.0
29
.0
30
.4
30
.4
39
.7
39
.8
42
.9
43
.0
83
.3
83
.3
12
4.
6
12
7.
1
12
7.
8
12
7.
8
12
8.
3
13
0.
1
13
0.
2
14
3.
0
17
5.
0
17
5.
0
Parameter Value
Title JLH-6-288-crude
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-09-26T19:22:41
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.6
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
13
S306
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
0.
46
1.
00
5.
69
1.
76
Parameter Value
Title JLH-6-287-mixture
Origin Varian
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 26
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-09-21T20:35:02
Spectrometer Frequency 499.64
Spectral Width 8000.0
Lowest Frequency -1017.7
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
14																									14'																									14''
14'''
14
14''14'
14'''
mixture	of	isomers
S307
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.24
C (d)
6.48
D (dd)
6.01
E (ddt)
4.16
F (dt)
3.24
G (m)
2.61
H (m)
2.36
I (m)
2.18
J (m)
1.96
K (m)
1.78
L (m)
1.71
M (m)
1.45
2.
13
0.
97
1.
02
2.
12
1.
03
2.
10
1.
02
1.
00
1.
00
1.
00
1.
00
0.
98
4.
07
Parameter Value
Title JLH-6-287-combined-major-CH.1.ﬁd
Origin Bruker BioSpin GmbH
Solvent CDCl3
Temperature 295.0
Pulse Sequence zg30
Number of Scans 16
Receiver Gain 87.8
Relaxation Delay 1.0000
Pulse Width 11.7000
Acquisition Time 4.0894
Acquisition Date 2017-09-26T19:22:44
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1572.1
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
14
major
S308
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
23
.9
24
.2
30
.4
30
.9
39
.948
.3
61
.1
12
6.
2
12
7.
6
12
8.
7
13
0.
0
13
1.
5
13
7.
1
17
3.
8
Parameter Value
Title JLH-6-287-combined-major-CH.2.ﬁd
Solvent CDCl3
Temperature 295.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 128
Receiver Gain 72.0
Relaxation Delay 1.0000
Pulse Width 10.0000
Acquisition Time 1.3631
Acquisition Date 2017-09-26T19:29:12
Spectrometer Frequency 100.62
Spectral Width 24038.5
Lowest Frequency -1958.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
14
major
S309
1.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f2 (ppm)
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
f1
 (p
pm
)
14
COSY
S310
1.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f2 (ppm)
10
20
30
40
50
60
70
80
90
100
110
120
130
140
f1
 (p
pm
)
HSQC
14
S311
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.33
B (m)
7.24
C (d)
6.57
D (d)
6.50
E (dd)
6.29
F (dd)
5.38
G (ddt)
4.23
H (m)
4.11
I (ddd)
3.70
J (dt)
3.18
K (tdd)
2.74
L (ddq)
2.60
M (qd)
2.45
N (m)
2.32
O (m)
2.24
P (m)
2.07
Q (m)
1.93
R (m)
1.79
S (m)
1.55
T (m)
1.43
1.
54
0.
70
2.
31
1.
04
1.
11
0.
96
1.
16
0.
49
1.
03
0.
54
0.
48
0.
53
0.
48
0.
54
0.
47
0.
54
0.
53
0.
46
3.
40
3.
11
Parameter Value
Title JLH-6-287-minors-col-prep-2.1.ﬁd
Origin Bruker BioSpin GmbH
Solvent CDCl3
Temperature 295.0
Pulse Sequence zg30
Number of Scans 64
Receiver Gain 197.4
Relaxation Delay 1.0000
Pulse Width 11.7000
Acquisition Time 4.0894
Acquisition Date 2017-10-05T16:31:05
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1545.4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
14'																						14''	
minors
S312
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
19
.5
21
.4
23
.6
24
.0
30
.3
30
.8
30
.9
39
.9
40
.5
42
.6
43
.1
60
.1
61
.7
12
6.
3
12
6.
6
12
7.
2
12
7.
7
12
8.
5
12
8.
6
12
8.
8
13
1.
5
13
2.
5
13
3.
4
13
7.
1
13
7.
3
17
3.
8
17
4.
3
Parameter Value
Title JLH-6-287-minors-col-prep-2.2.ﬁd
Origin Bruker BioSpin GmbH
Solvent CDCl3
Temperature 294.9
Pulse Sequence zgpg30
Number of Scans 1000
Receiver Gain 78.7
Relaxation Delay 1.0000
Pulse Width 10.0000
Acquisition Time 1.3631
Acquisition Date 2017-10-05T17:12:01
Spectrometer Frequency 100.62
Spectral Width 24038.5
Lowest Frequency -1945.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
minors
14'																						14''	
S313
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (ddt)
4.12
B (dd)
3.67
C (dd)
3.58
D (dt)
3.25
E (m)
2.56
F (m)
2.34
G (dqd)
1.93
I (m)
1.35
H (m)
1.74
3.
33
3.
67
1.
00
3.
03
1.
02
0.
97
1.
01
1.
02
1.
00
Parameter Value
Title JLH-6-293-column-CH.1.ﬁd
Solvent CDCl3
Temperature 294.9
Pulse Sequence zg30
Experiment 1D
Number of Scans 32
Receiver Gain 176.8
Relaxation Delay 1.0000
Pulse Width 11.7000
Acquisition Time 4.0894
Acquisition Date 2017-09-29T17:11:29
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1535.6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
S27
S314
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
24
.2
24
.7
27
.1
30
.7
40
.146
.1
59
.164
.5
17
4.
0
Parameter Value
Title JLH-6-293-column-CH.2.ﬁd
Solvent CDCl3
Temperature 295.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 512
Receiver Gain 64.2
Relaxation Delay 1.0000
Pulse Width 10.0000
Acquisition Time 1.3631
Acquisition Date 2017-09-29T17:32:43
Spectrometer Frequency 100.62
Spectral Width 24038.5
Lowest Frequency -1958.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S27
S315
0.81.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.04.24.4
f2 (ppm)
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
f1
 (p
pm
)
COSY
S27
S316
1.01.52.02.53.03.54.04.5
f2 (ppm)
15
20
25
30
35
40
45
50
55
60
65
70
f1
 (p
pm
)
HSQC
S27
S317
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (dd)
3.64
B (dd)
3.47
C (m)
3.07
D (q)
2.06
E (m)
1.92
F (m)
1.70
G (m)
1.56
H (m)
1.47
I (tdd)
1.04
1.
02
2.
20
1.
32
5.
82
3.
46
1.
06
1.
93
0.
99
1.
08
Parameter Value
Title JLH-6-294-crude.1.ﬁd
Solvent CDCl3
Temperature 294.9
Pulse Sequence zg30
Experiment 1D
Number of Scans 32
Receiver Gain 127.1
Relaxation Delay 1.0000
Pulse Width 11.7000
Acquisition Time 4.0894
Acquisition Date 2017-09-30T15:41:30
Spectrometer Frequency 400.13
Spectral Width 8012.8
Lowest Frequency -1569.5
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
15
(+)-tashiromine
S318
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
20
.9
25
.3
27
.7
29
.2
44
.852
.8
54
.3
65
.9
66
.5
Parameter Value
Title JLH-6-294-crude.2.ﬁd
Solvent CDCl3
Temperature 294.9
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 512
Receiver Gain 72.0
Relaxation Delay 1.0000
Pulse Width 10.0000
Acquisition Time 1.3631
Acquisition Date 2017-09-30T16:02:43
Spectrometer Frequency 100.62
Spectral Width 24038.5
Lowest Frequency -1958.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
15
(+)-tashiromine
S319
0.60.81.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.0
f2 (ppm)
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4
f1
 (p
pm
)
15
COSY
(+)-tashiromine S320
0.40.60.81.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.0
f2 (ppm)
10
15
20
25
30
35
40
45
50
55
60
65
70
f1
 (p
pm
)
15
HSQC
(+)-tashiromine S321
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0
f1 (ppm)
A (m)
7.36
B (m)
7.29
C (m)
7.20
D (d)
6.44
E (dd)
6.20
F (m)
3.59
G (s)
3.35
H (m)
2.65
I (m)
1.95
J (m)
1.71
K (m)
1.49
1.
06
3.
28
2.
09
1.
02
2.
97
0.
99
1.
00
1.
00
1.
16
2.
22
2.
03
Parameter Value
Title JLH-5-282-prep
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 34
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-04T17:41:20
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
standard
major
S322
1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)
JLH-5-282-prep-1
JLH-6-049-prep-2B-CH
0.
95
3.
07
2.
01
0.
95
2.
77
0.
95
0.
97
1.
00
0.
95
1.
94
2.
03
1.
07
3.
30
2.
10
1.
02
2.
98
1.
00
1.
00
1.
00
1.
17
2.
23
2.
04
standard
major
from	allylation
major
S323
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.38
B (m)
7.31
C (m)
7.22
D (m)
6.52
E (dd)
6.36
F (td)
4.25
G (m)
2.63
H (m)
1.94
I (m)
1.84
J (m)
1.76
K (m)
1.67
L (s)
1.43
0.
96
1.
25
1.
27
2.
13
2.
15
1.
02
0.
96
1.
05
1.
00
1.
09
2.
16
1.
96
Parameter Value
Title JLH-6-053-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 8
Receiver Gain 44
Relaxation Delay 1.0000
Pulse Width 5.8000
Acquisition Time 3.0000
Acquisition Date 2017-02-01T14:20:43
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 24000
Spectral Size 65536
S29
S324
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
22
.3
28
.5
34
.4
49
.5
76
.1
12
6.
2
12
7.
4
12
8.
7
12
9.
4
13
2.
0
13
7.
4
Parameter Value
Title JLH-6-053-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 512
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2017-02-01T14:21:32
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
S29
S325
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.38
B (m)
7.29
C (m)
7.19
D (m)
6.42
E (tq)
3.72
F (s)
3.30
G (m)
2.63
H (m)
1.82
I (m)
1.72
J (m)
1.62
0.
98
1.
28
4.
17
0.
97
2.
92
0.
95
2.
00
1.
07
2.
25
1.
97
Parameter Value
Title JLH-5-290-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 48
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-08T02:27:12
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
standard
minor
S326
0102030405060708090100110120130140150160170180190200210
f1 (ppm)
22
.2
30
.2
30
.8
48
.5
57
.2
85
.7
12
6.
2
12
6.
9
12
8.
6
12
9.
9
13
1.
0
13
8.
0
Parameter Value
Title JLH-5-290-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 2000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 4.6125
Acquisition Time 1.0420
Acquisition Date 2016-12-08T02:32:48
Spectrometer Frequency 125.65
Spectral Width 31446.5
Lowest Frequency -1903.3
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
standard
minor
S327
0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
JLH-5-290-prep-CH
JLH-6-049-prep-A-mix-CH-HC
0.
97
5.
84
4.
80
2.
16
1.
17
0.
97
3.
00
3.
41
0.
98
1.
10
0.
98
3.
21
2.
48
8.
83
0.
98
1.
28
4.
17
0.
97
2.
92
0.
95
2.
00
1.
07
2.
25
1.
97
standard
minor
from	allylation
mixture	of	minors
S328
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5
f1 (ppm)
A (m)
7.37
B (m)
7.29
C (m)
7.19
D (m)
6.43
E (dd)
6.27
F (s)
3.35
G (td)
2.96
H (m)
2.20
I (m)
2.15
J (m)
1.82
K (ddt)
1.69
L (m)
1.26
5.
32
1.
10
2.
01
1.
03
0.
88
0.
97
3.
00
1.
00
1.
00
1.
47
2.
59
2.
06
Parameter Value
Title JLH-5-291-prep-CH
Origin Varian
Solvent "cdcl3"
Temperature 25.0
Pulse Sequence s2pul
Number of Scans 32
Receiver Gain 50
Relaxation Delay 5.0000
Pulse Width 5.8000
Acquisition Time 5.0000
Acquisition Date 2016-12-08T23:40:49
Spectrometer Frequency 499.65
Spectral Width 8000.0
Lowest Frequency -1002.1
Nucleus 1H
Acquired Size 40000
Spectral Size 65536
standard
minor
S329
0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)
JLH-5-291-prep-CH
JLH-6-017-prep-minor-B
5.
08
1.
07
2.
02
1.
15
0.
99
1.
04
2.
77
1.
01
1.
08
1.
04
2.
00
1.
94
5.
32
1.
10
2.
01
1.
03
0.
88
0.
97
3.
00
1.
00
1.
00
1.
47
2.
59
2.
06
standard
minor
from	allylation
minor
S330
